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Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full  auto- 
patch  and  many  versatile  dtmf  remote  control  fea- 
tures at  less  than  you  might  pay  for  a  hare  bones 

repealer  or  controller  alone! 


*  kit  still  onty  $1095 

•  factory  assembled  still  onty  $1295 

50-S4.  1*3-1 7*.  JT3-2J3  420-475  MHZ    (Wtt-921  MHz  sightly  hqtwr  } 
*  FCC  b/p«  i«t|rt«J  tor  commercial  scrwee  n  \1&  t  45$  MHr  bands 

Digital  Voice  ReconJer  Option.  Allows  message  up 
to  20  sec,  to  be  remotely  recorded  off  the  air  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id.  or  both  Great  for  making  club 
announcements! only  $100, 

REP-200C  Economy  Repealer.  Real-voice  ID.  no 
dtmf  or  autopateh Kit  onfy  S 795,  w&t  $1195. 

REP-20-QN  Repeater  Without  controller  so  you  can 
use  your  own Kit  only  $695,  w&t  $995. 


Youfll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronies  has  the  world's  most 
complete  line  of  modules  for 
making  repeaters.  In  addition  to 
exciters,  pa*s,  and  receivers,  we 
offer  the  following  controllers, 

CQR-3,    Inexpensive,  flexible  COR  module  wtlh  timers, 
courtesy  beep,  audio  mixer only  $49/kit,  $79  w/t. 

CWID    Traditional  dJode  matrix  ID'er    ...  kit  only  $59. 

CWID-2,    Eprom-conirolled  Iper ,  only  $54ftlt,  $79  w/t 

DVR-1.  Record  your  own  voice  up  to  20  sec,   For  voice  id 
or  playing  club  announcements 559/klt,  $99  w/t 


COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID  In 
eprom.  Low  power  CMOS. only  $99/^1,  $149  w/t. 

CQR*6.  COR  wilh  real-voice  Id,  Low  power  CMOS,  non- 
volatile memory kit  only  $99,  w/t  only  $149. 

CQR-5     pF  controller  with  auiopatch,  reverse  ap,  phone 

remote  control,  Jots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater.   t $379  w/t 

AP-3.  Repealer  autopslch,  reverse  autopateh,  phone  line 
remote  control    Use  with  TD-2 kit  $89. 

TD-2-  Four-digit  DTMF  decoder/controller.  Five  latching 
on-off  functions,  toll  caJl  restrictor kit  $79. 

TD-4,  DTMF  controller  as  above  except  one  on-off  function 
and  no  toll  call  restrictor.  Can  also  use  for  selective  calling; 
mute  speaker  until  someone  pages  you .kit  $49. 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  all  your  favorite 

closed  repeaters! 

•  Encodes  ail  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection. 

•  Comprehensive  manual  also  shows  how  you  can  set  up 
a  front  panel  swrtch  to  select  tones  for  several  repeaters 

•  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimized  for  installation  in  repeaters  to  provide  dosed 
access  High  pass  fitter  gels  hd  of  annoying  buzz  in 
receiver    i  New  low  prices? 

•  TD -5  CTCSS  Encoder/Decoder  Kit  now  only  $29 

•  TT>5  CTCSS  Encoder/Decoder  Wired/tested S49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(   )  GaAs  FET  PREAMP 
STILL  ONLY  $59,  wired/tested 

•  Make  your  friends  sick  with 
envy!  Work  stations  they  donl 
even  know  are  there 

•  Install  one  at  the  antenna  and 
overcome  coax  losses 

•  Available  for  28-30.  46-56.  737-152.  152-172,  210- 
230,  40O-47Q,  and  800-960  MHz  bands 

LNW-{  )  ECONOMY  PREAMP 

ONLY  $24/kit 

•  Miniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios 

Available  for  25-35.  35-55.  5&90,  90-120,  120-150, 
150-200.  200-270.  and  400-500  MHz  bands 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands  on 
new  transceiver  tor  each  band! 

•  Convert  vrtf  and  uhf  srgnals 
to  &  from  TOM. 

•  Even  if  you  dont  have  a  10M  rig.  you  can  pick  up 
very  good  used  xmtrs  &  revrs  for  next  to  nothing 

•  Receiving  converters  (shown  above)  available  for 
various  segments  of  6M.  2M,  220.  and  432  MHz 

•  Rcvg  Conv  Kits  from  $49.  wireoVtested  unrts  onty  599 


Transmitting  converters 
for  2M,  432  MHZ 
Kits  only  S89  vhf  or  $99  uhf. 
Power  amplifiers  up  to 
SOW  output. 
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WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitor  critical  NIOAA  weather 
broadcasts.  Good  reception 
even  at  distances  of  70  mtles  or 
more  with  suitable  antenna    No 
comparison  with  ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
unmuiing  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  Is  broadcast.  Crystal 
controlled  for  accuracy;  all  7  channels  (162.40  to  182. 55) 

8uy  Just  the  receiver  peb  module  in  kit  form  or  buy  the  kit 
with  an  attractive  metal  cabinet,  AC  power  adapter,  and 
built-in  speaker   Also  available  factory  wired  and  tested. 

RWX  Rcvrkit.  PCB  only ,..J79 

RWX  Rcvr  kit  with  cabinet,  speaker,  &  AC  adapter  , $99 

RWX  Rum  wired/tested  in  cabinet  with  speaker  &  adapter $139 


WEATHER  FAX  RECEIVER 


a  in  the  fun.  Get  striking 
images  directly  from  tire1 
weather  satellites! 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NCAA 
APT  &  Russian  Meteor  weather  fax  on  the  137MHz  band 

Designed  from  the  start  for  optimum  satellite  reception,  not 
just  an  off-the-shelf  scanner  wrtri  a  shorted-out  IF  fitter! 

Covers  all  5  satellite  channels.  Scanner  circuit  &  recorder 
control  allow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  while  away  from  home. 

■  R139  Receiver  Kit  less  case  rfi  $159 

■  R1 29  Receiver  Kit  with  case  and  AC  power  adapter  $1 89 

•  R1 39  Receiver  w/t  in  case  with  AC  power  adapter     $239 

•  Internal  PC  Demodulator  Board  &  Imaging  Software  $269 

■  Turnstile  Antenna .„uuuu<u. .,,,,$119 

■  Weather  Satellite  Handbook     ,.««.„*«„„„. $20 


SYNTHESIZED  FM 

EXCITER  &  RECEIVER  MODULES 


NEW 


We   recently  introduced   new  vhf  fm 
exciters  and  receivers  which  do  not 
require  channel  crystals, 
NOW...  uhf  modules  are  also  available! 


Exciters  and  Receivers  provide  high  quality  nbfm  and 
f sk  o  peratio  n .  Fea  tu  re  a  i  ncl  ude; 

•  Dip  switch  frequency  selection. 

•  Exceptional  modulation  for  voice  and  ctcss, 

•  Very  low  noise  synthesizer  for  repeater  service. 

•  Direct  fm  for  data  up  to  9600  baud, 

■  TCXO  for  tight  frequency  accuracy  in  wide 

range  of  environmental  conditions. 
m  Next  day  shipping.  No  wait  for  crystals. 

EXCITERS: 

Rated  fur  continuous  duty.  2-3W  output 

T301  VHF  Exciter  for  various  bands  l39-174MHz*. 
216-226  MHzl 

•  Krt  oam  bands  «!*>     $109    (TCXO  option  54G) 

•  Wlrediested.  inclTCXO.  $189 
T304  UHF  Exciter:  various 

bands  400-470  MHz* 

•  Kit  jA*3-45C  nam  fcartd  grtjr) 

md  TCXO  ...$149 

•  Wired/tested.  St 89 

•  tar  flow!  &  export  use. 

RECEIVERS: 

R301  VHF  Receiver:  various  bands  13  9- 174  MHz*, 

2T6-226  MHz. 

■  Kit  (ham  uareis  onirt  ..only  $139     (TCXO  option  $40) 

•  Wired/tested     $209 
(includes  TCXO) 

R304  UHF  Receiver:  various   M 
bands  400-470  MHz*. 

•  Krt  (**0-45O  ham  band  orVJ 

incl  TCXO     $179 

•  Wired/tested,  $209 


TRADITIONAL  CRYSTAL-CONTROLLED 
VHF  &  UHF  FM  EXCITERS  &  RECEIVERS 


FM  EXCITERS:  2W output,  continuous  duty. 

*  TASf:  for  6M,  2M,  220  MHz  kit  $99,  w/t  $169 

•  TA451:  for  420-475  MHz kit  $99,  w/t  $169 

■  TA901:  for  9Q2-92B  MHz,  (O.SWout) ....  .....w/t  $169 


VHF  &  UHF  POWER  AMPLIFIERS. 

Output  fevels  from  10Wto100W Starting  at  $99 


FM  RECEIVERS: 

Very  sensitive  -  0,1  SuV. 
Superb  selectivity,  >100  dB  down  at  ±12  KHz,  best 
available  anywhere,  flutter- proof  squelch  For  46-54. 
72-76,  140-175,  or  216-225  MHz.   .     kit  5129t  w/t  $189 

•  R144    RCVR.      Like   Rl00k   for   2M,    wrth    helical 
resonator  irt  front  end....... kit  $159T  w/t  $219 

•  R451  FM  RCVR,  for  420475  MHz    Similar  to  R100 
above   Kit  $129,  w/t  S 189 

•  R901  FM  RCVRT  902-928MH2  $159,  w/t  $219  ' 


WWV  RECEIVER 
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Gel  lime  &  frequency  checks 

Without  buying  multiband  hf 

rcvr.  Hear  soiar  activity  reports 

affecting  radio  propagation. 

Very  sensitive  and  selective 

crystal  controlled  superhet.  dedicated  to  listening  to  WWV 

mi  10  MHz.    Performance  rivals  the  most  expensrve  revrs. 

»  RWWV  Rcvrkit, PC8  a% S59 


•  RWWV  Rcvr  kit  iftcabtspfcr.  A  12Vdc  adapter 

•  RWWV  RcvrwAincaiJtwTfr  -:■   i  ad 


Buy  at  low,  factory -direct  net  prices  and  save! 
For  complete  info,  calJ  or  write  for  compete  catalog. 
Order  by  mail,  fax,  email,  or  phone  19-12, 1-5  eastern  time! 
Min,  $6  $&H  charge  for  lM  lb  plus  add']  weight  &  insurance. 
Use  Visa,  MC,  Discover,  check,  or  UPS  C.O.D. 


See  SPECIAL  OFFERS  and  view 
complete  catalog  on  our  web  site: 

www.hamtronics.com 

email:  jv@hamtronicsxom 


Our36*Year 


amironics,  inc 

€5-0  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  -9420) 


$89 
$129 


Radio  City, 

1*800*426*2891 

Local  (612)  786*4475  FAX  (6)2)  786' 6513 

2SE3  County  Road  I, 

Mounds  View.  MN  55112 

Lentini 

Communications,  Inc. 

1-800-66B-0988 

Local  JKQ)  6&S-S227-  FAX  (460)  667*  3S61 

21  Garfield  Street. 
Newington,  CT  06111 


Universal 
Radio  Inc. 

1»80(M31*3939 

Local  ($14)  a8S*4?ST  FAX  (5141 866-2339 

€830  Americana  Pkwy.. 
Reynoldsburg.  Ohto  43068 


Electronics,  Inc. 

1*973*239*4389 

66  Sky  (op  Road 
Cedar  Grove.  NJ  07009 


ComDac 

1*800*382*2562 

Local  (616)  982*0404 

1051  Main  Street 
St.  Joseph.  Ml  49085 


Austin  A  mate  m 
Radio  Supply 

1-808*423*2fi04 

Local  (512)  454-2994  *  FAX  {512)  454*3069 

5325  North  1-35 
Austin.  Texas  76723 

JUN'S 
ELECTRONICS 

1*800-882-1343 


Local  (310)  390*  3003  •  FAX  (310)  390*  4393 
5563  Sepulveda  Blvd. 
Culver  City,  CA  90230 


Good  Guy  Deals! 


FT-920 

All  Mode  HR'6m 
FfBCFM-l 


Q3ALINC0 


ELECTRONICS  INC. 


Compact  2  Meter  Mobile 


TH-D7A  DATA 

GOMfvlUNlCATOft 

FM  Dua!  Sander 


-■rices  snd  fttom&tkins  sub|«:!  to  change.  Me!  rwponiwolo 
for  typographic  vtrvr^  'Some  items  not  approved  (or  *&*, 
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ASTROIM 

HPORATION 


9  Autry 

Irvine,  CA  92618 

(949)  458-7277  •  Fax  (949)  458-0826      www.astroncorp,com 


SWITCHING  POWER  SUPPLIES 


SS10 
SS-12 
SS-18 
SS-25 
SS-30 


CONT. 

7 
10 
15 
20 

25 


ICS 

10 

12 

18 

25 

30 


WT.(LBS) 

3,2 

3,4 

3.6 

4.2 

5,0 


SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUGGED  »  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  ROLLBACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS  U,  AS  4A,  RS-5A.  RS-4L  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  »  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

■  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Alt  units  available  in  220  VAC  input  voltage 
(except  tor  SL-11A) 


SLSE 


RS-L  SERIES 


RM  SERIES 


MODEL  RM-35M 


RS-A  SERIES 


MODEL  RS-7A 


*  LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL-11A 
SL-11R 
SL-11S 
SM1R-RA 


Colors 
Gray     Black 


Continuous 

Duty  (Amps) 

7 


7 
7 


ICS* 

lAraps) 

11 
11 
11 
11 


Size  (INI 
H*W*D 

2% *7    *93/4 

2^i  *  Tk  *  93A 
43/W    *93/* 


Shipping 
Wl  Ilk] 


12 

12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS*  Size  [IN| 

Duty  (Amps)  |Ampsl  H  *  W  *  Q 


MODEL 

RS-4L 
RS-5L 


3 

4 


4 
5 


3Y*  *  6V*  *  71/4 
3V?  x  6VB  *  Vk 


ilng 

Wt.[lbs1 

6 

7 


•  19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Duty  (Amps) 

RM-12A  9 

RM-35A  25 

RM-50A  37 

RM-60A  50 

•  Separate  Volt  and  Amp  Meters 
RM-12M  9 
RM-35M  25 
RM-50M  37 
RM-60M  50 


lAmps] 
12 
35 

50 
55 

12 
35 
50 
55 


Size  [IN] 

HxWxD 

5^x19x8% 

5%x19x12Vi> 

5V<x  19x127? 

7  x  19  x  12V? 

5V<x19x8Y« 

5V.x19x12Y3 

5%  x  19  x12V? 

7  x  19  x  12V? 


Shipping 
WL  (lbs] 

16 

38 

50 
60 

16 
38 
50 
60 


MODEL 

RS-3A 

RS-4A 
RS-5A 
RS-7A 

RS-10A 
RS-12A 
RS-12B 
RS-20A 
RS-35A 

RS-50A 

RS-70A 


Colors 
Gray        Black 


« 


Continuous 

Duly  (Amps) 

2.5 

3 

4 

5 

7,5 
9 


16 

25 

37 
57 


ICS' 
(Amps) 
3 
4 
5 
7 
10 
12 
12 
20 
35 

50 

70 


Size  (IN) 
H  x  W  x  0 

3  X  43.4  x  53/< 
$U  x  6V2  x  9 

i%  X  6ft  X  7Va 
33A  x  %Jk  x  9 

4  X  7Va  x  10% 
4V?  x  8  x  9 

4x  Vh  x  10% 
5  x  %  x  IOY2 
5x  11  x11 

fix  13%  x  11 

6  x  133A  X  12% 


Shipping 
Wl.  [lis.) 

4 
5 
7 
9 
11 
13 
13 
18 
27 

46 

48 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS^12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-5DM 

HS-7QM 


Continuous 
Duty  (Amps) 

9 
16 

2a 
37 
57 


ICS' 
(Amps| 

12 

20 

35 

50 
70 


Siu|IN| 

HxWxO 

4V2  x  B  x  9 

5  x  9  x  IQV2 

5x11x11 

6x13Vi  x  11 
6  x  133/<  x  12ft 


Shipping 
Wt.  (los.| 

IS 

18 
27 
46 

48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 


MODEL 

VS-12M 

VS-20M 

VS35M 

VS^SOM 
VS-70M 


Cotlliflidii 

Duty  (Amps) 

@13.8V0C  @10VDC  @5VOC 


9 

16 
25 

37 
67 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


5 
9 

15 

22 
34 

15 
22 


2 

4 

7 

10 
16 

7 
10 


ICS" 
(Amps] 
@13.eV 

12 

20 

35 

50 
70 

35 

50 


Si»  (IN) 
Hx  WxO 

4^x8x9 

5  x  9  X  lOte 
5x11x11 

6  x  13ft  x  11 
6x13%k12% 

5%  X  19  X  12V2 
5%  X19X  121& 


Shipping 
Wt.  jibs  | 

13 
20 
29 
46 
48 

38 

50 


RS-S  SERIES 


MODEL  RS- 12S 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 

SL-11S 


Colors 
Gray       Black 

*  • 

*  ■ 

*  » 

«  • 


Continues 
Duty  (Amps] 

5 
7,5 

9 

16 

7 


ICS* 

Amps 
7 
10 
12 
20 

11 


Sizi  (IN] 

HxWxD 
4x7^X  10^ 
4  X  Vk  X  10^ 

4Y*  X  S  X  9 
5  x  9  x  1 0  Vz 

23S  x  M  x  93A 


Shipping 
Wt.  (Ihs.) 

10 

12 

13 

18 

12 


J 


*ICS —  Intermittent  Communication  Service  (50%  Duty  Cycle  5mm.  on  5  min.  off) 
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(Or.  what  to  do  with  the  trap  beam  pieces  parts  in  the  basement.) 
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On  the  coven  WZ8A  compared  his  vertical  to  a  quad,  page  33.  Photo  courtesy  of  WZ8A.  We 
are  always  looking  for  interesting  articles  and  cover  photos  —  with  or  without  each  other.  Your 
name  could  be  in  this  space  next  month,  and  our  check  could  be  on  its  way  to  you!  You  couldn't  use 
a  little  extra  cash? 
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The  May  Fool  Issue 

"Where  the  hell  is 
damned  April  issue?*™  you're 
probably  asking.  Well,  I 
cleaned  that  up  a  bit  since 
this  is  supposedly  a  family 
magazine,  but  that's  probably 
the  gist  of  your  response  to 
getting  a  May  and  no  April 
issue  of  73. 

Gee,  mumble,  mumble,  you 
see,  ahem,  it  was  like  this.  We 
were  stuck  for  something  re- 
ally unusual  to  do  for  the 
April  issue  that  would  get 
your  attention  and  give  you 
something  to  talk  about  on 
the  air  for  a  change.  So 
Frances,  our  Associate  Pub- 
lisher, said  that  since  our  sub- 
scription fulfillment  agency 
is  so  screwed  up  with  the 
Y2K  mess  that  ihey  made  us 
miss  our  press  date  for  the 
April  issue,  lef  s  put  out  the 
first  totally  invisible  issue  of 
the  magazine  for  April  and 
extend  everyone's  subscription 
by  a  month. 

"But,"  I  protested,  "that'll 
mean  thai  our  subscribers  will 
miss  seeing  our  first  frontal 
nude  YL  cover  r 

'Tough  tiddledywinks," 
Frances  answered. 

And,  since  Frances  does 
most  of  the  work  around  here, 
I  tend  not  to  argue  with  hen 
So  I  don't  want  to  hear  any 
bitching  about  the  missing 
April  issue.  Permission  is 
granted  to  talk  about  this  May 
Fool  issue  as  much  as  you 
want.  And  Fm  sony  you 
missed  getting  the  first  frontal 
nude  YL  ham  magazine  cover 
in  history.  However,  knowing 
how  ridiculously  straight-laced 
you  are,  it  probably  would 
have  offended  you  and  you'd 
have  cancelled  your  subscrip- 
tion in  anger. 
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Say,  that's  not  a  bad  idea!  I 
don't  do  refunds  when  sub- 
scribers cancel  in  anger,  so 
we'd  just  have  to  print  and 
mail  fewer  magazines.  It 
could  save  us  a  bundle.  Let's 
see,  I've  already  offended  all 
of  the  ARRL  lackeys,  gays, 
liberals  and  child  molesters. 
Any  suggestions  on  which 
group  1  should  target  next? 

You  Can  Trust  Your  Doctor 

Sure,  with  your  life.  You  get 
sick,  you  go  to  the  doctor,  and 

you  believe  what  he  says. 
Well,  that's  what  our  parents 
teach  us.  That's  what  ihey 
were  taught. 

My  grandmother  worked  it 
differently.  She  got  sick  and 
her  doctor  told  her  to  stop 
drinking  coffee.  So  she  had  to 
go  to  two  more  doctors  he- 
fore  she  found  one  that  didn't 
say  anything  about  her  coffee 
drinking. 

So  I  keep  researching  the 
medical  industry  and  finding 
some  gems.  I'll  bet  you  didn't 
know  that  1 5,000  new  drugs 
are  marketed  each  year,  and 
thai  12,000  eventually  have 
to  be  withdrawn.  You  know 
they* re  not  going  to  withdraw 
a  drug  that  isn't  causing  seri- 
ous side  effects.  According  to 
the  FDA  1.5  million  Ameri- 
cans were  hospitalized  in  one 
year  alone  as  a  result  of  drugs 
that  were  prescribed  to  "cure" 
them.  Worse,  30%  of  all  hos- 
pitalized people  suffered  fur- 
ther damage  from  the  therapy 
prescribed  for  them.  Re- 
cently, the  AMA  Journal  re- 
ported that  there  are  1 80,000 
medically  induced  deaths  each 
year  in  the  US.  And  we're 
fussing  about  Dr.  Kevorkian! 

How  safe  are  the  drugs  our 
doctors  are  prescribing?  The 
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statistics  are  not  encouraging* 
Medicine  is  far  from  an  exact 
science,  and  the  odds  are  that 
your  doctor  is  far  from  cur- 
rent in  his  knowledge  of 
what's  safe  and  what's  not. 
Studies  have  shown  that  doc- 
tors gel  almost  all  of  their 

data  on  drugs  from  the  drug 
company  salesmen  —  called 
detail  men  —  and  noi  from 
medical  journals. 

New  drugs  are  tested  on 
animals.  Well,  that's  the  cheap- 
est way,  The  problem  with 
this  is  that  many  drugs  react 
differently  in  animals  than 
people.  It's  bad  enough  that 
all  people  are  different.  We 
all  look  different,  have  differ- 
ent genes,  different  voices, 
different  fingerprints,  differ- 
ent  allergies,  and  so  on.  So, 
just  as  the  same  drug  often  af- 
fects different  animals  differ- 
ently, it  can  also  affect  differ- 
ent people  quite  differently. 
Vaccinations  that  immunize 
some  people  kill  others,  or  can 
cause  deafness,  as  with  Miss 
America  a  couple  years  back. 
Deaf  for  life  from  a  childhood 
vaccination. 

There's  much  to  be  said  for 
not  making  your  body  sick  in 
the  first  place.  But  that's  your 
choice. 

Fighting  City  Hall 

It  doesn't  pay,  right?  Well, 
they  have  that  one  right! 

I  got  to  thinking  (hey,  it 
happens!),  that  if  you*d  pay 
attention  to  what  I've  found 
with  my  research,  and  pass 
the  word  along,  that  we  could 
upset  some  very  large  apple 
carts,  Bui  then  I  remember 
that  Jesus  was  a  contrarian 
who  foughi  the  establishment 
—  you  know,  the  money-chang- 
ers —  and  here  we  are,  2000 


years  later,  heading  for  3000, 
and  the  money-changers  are 
still  in  charge. 

So  which  establishments 
am  I  fighting?  Well,  there's 
the  $L5  trillion  "health  care" 
industry,  which  would  be 
devastated  if  enough  people 
stopped  getting  sick  via  my 
Secret  Guide  to  Health.  How 
many  trillions  are  involved 
with  the  food  giants  and  the 
sugar  industry?  If  you'd  read 
what  Fve  discovered,  or  check 
my  resources,  these  indus- 
tries would  collapse.  Read 
Beating  The  Food  Giants^  a 
$10  book  by  Paul  Stilt,  and 
Licit  The  Sugar  Habit,  a  $6 
book  by  Nancy  Appleton,  if 
you  think  I'm  exaggerating. 

With  my  Cold  Fusion  Jour- 
nal Fm  trying  lo  help  upset 
the  oil,  coal,  and  natural  gas 
industries,  their  network  of 
gas  stations,  plus  the  power 
companies  and  their  power 
grid.  See  if  you  can  figure  out 
how  big  those  industries  are. 

Then  there's  the  public 
school  industry  and  the  teacher 
unions  that  control  itT  you, 
and  your  children, 

WTien  you  consider  that  most 
of  the  media  is  bought  and 
paid  for  by  the  giants  I'd  like 
to  upset,  you  can  see  why  my 
message  isn't  popular  with 
radio,  TV,  magazines,  news- 
papers, and  so  on.  They  all 
owe  their  existence  to  the 
trillions  of  advertising  dollars 
poured  into  them  by  the  es- 
tablishments I'm  fighting. 

There  is  no  industry  sup- 
porting the  growth  and  sale  of 
healthy  food  to  turn  to  for  help. 
Eating  raw  food  is  a  powerful 
first  step,  but  even  that  is  be- 
ing grown  by  food  giants  on 
mineral-depleted  land,  com- 
plete with  pesticides.  Where 
can  you  be  sure  of  getting 
meat  that  isn't  packed  with 
hormones  and  antibiotics? 

Worker 

Like  the  ants  and  the  bees, 
we're  raised  and  taught  to  be 
workers.  The  pressure  comes 
from  every  side  to  convince 
us  that  we  must  be  workers. 
Is  that  what  you  want  to  be  all 
your  life,  a  worker?  Blue  collar 
or  white  collar,  is  that  what 
you  want  for  your  kids  —  to 

Continued  on  page  58 


World's  Smallest 
TV  Transmitters 


We  call  them  the 
'Cubes'....  Perfect 
video  transmission 
from  a  transmitter 
you  can  hide  under 
a  quarter  and  only  as  thick  as  a  stack  of  four  pennies-  that's  a 
nickel  in  the  picture]  Transmits  color  or  B&W  with  fantastic  quality 
-  almost  tike  a  direct  wired  connection  to  any  TV  tuned  to  cable 
channel  59.  Crystal  controlled  fof  no  frequency  drift  with  perfor- 
mance Uiat  equals  law  enforcement  models  that  cost  hundreds 
more!  Basic  £0  mW  model  transmits  up  to  300"  while  the  high 
power  100  mW  unit  goes  up  to  1/4  mile.  Audio  units  include  sound 
using  a  sensitive  built-in  mike  that  will  hear  a  whisper  15  feet 
away!  Units  run  on  9  volts  and  hook-up  to  most  any  CCD  camera. 
Any  of  our  cameras  have  been  tested  to  mate  perfectly  with  our 
Cubes  and  worfc  great.  Fully  assembled  -  just  hook-up  power  and 
you're  on  the  sid 

C-200CL  Basic  Video  Transmitter  Cube $89.95 

C-300Q\  Basic  Video  &  Audio  Transmitter  Cube, ,,.„,.  $149.95 

C-2001,  High  Power  Video  Transmitter  Cube $179.95 

C-3001,  High  Power  Video  &  Audio  Transmitter  Cube. . .  $229.95 


CCD  Video  Cameras 


Top  quality  Japanese  Class  LA  CCD 
array,  over  440  line  Jine  resolution,  not 
the  off-spec  arrays  that  are  found  on  many  other  cameras.  Don't 
be  fooled  by  the  cheap  CMOS  single  chip  cameras  which  have 
1/2  the  resolution,  1/4  the  light  sensitivity  and  draw  over  twice  the 
current!  The  black  &  white  models  are  aJso  super  IR  {Infra-Red) 
sensitive.  Add  our  invisible  to  the  eye,  IR-1  illuminator  kit  to  see 
in  the  dark'  Color  camera  has  Auto  gain,  white  balance,  Back 
Light  Compensation  and  DSP!  Available  with  Wide-angle  {30s)  or 
super  slim  Pin-hole  style  lens.  Ron  on  9  VDC,  standard  1  volt  p-p 
video.  Use  our  transmitters  for  wireless  transmission  to  TV  set,  or 
add  our  1B-1  Interface  board  kit  for  audio  sound  pick-up  and  super 
easy  direct  wire  hook-up  to  any  Video  monitor,  VCR  or  .TV  wifri 
A/V  input  Fuily  assembled,  with  pre-wired  connector. 

CCDWA-2,  B&W  CCD  Camera,  wide-angle  lens, .,.,,.,,,  S69.95 

CCDPH-2,  B&W  CCD  Camera,  slim  fit  pin-hole  lens $69.95 

CCDCC-t  Color  CCD  Camera,  wide-angle  lens  .,,*•>..  $129.95 

IR-1,  IR  Illuminator  Kit  for  B&W  cameras . , , $24.95 

IB*1,  Interface  Board  Kit $14,95 


Mini  Radio  Receivers 


Imagine  fie  fun  of  tuning  into  aircraft  a  hun- 
dred miles  away,  the  local  police/fire  depart- 
ment, ham  operators,  or  how  about  Radio 
Moscow  or  the  BBC  in  London?  Mow  imagine 
doing  this  on  a  little  radio  you  built  yourself  ■ 
in  just  an  evening!  These  popular  little 
receivers  are  the  nuts  for  catching  all  the  action  on  Che  local  ham. 
aircraft,  standard  FM  broadcast  radio,  shortwave  or  WWV  Nation- 
al Time  Standard  radio  bands.  Pick  the  receiver  of  your  choice, 
each  easy  to  build,  sensitive  receiver  has  pienty  of  crystal  clear 
audio  to  drive  any  speaker  or  earphone.  Easy  one  evening 
assembly,  run  on  9  volt  battery,  all  have  squelch  except  for  short- 
wave and  FM  broadcast  which  has  handy  SCA  output.  Add  our 
snazzy  matching  case  and  knob  set  for  that  smart  finished  look. 

AR-t,  ArrbamE  108-136  MHz  Kit $29.95 

HFRC-1,  WWV  10  MHz  (crystal  controlled)  Kit $34.95 

FR-1,  FM  Broadcast  Band  88-108  MHz  Kit $24.95 

FR-6, 6  Meter  FM  Ham  Band  Kit $34.95 

FR-10, 1 0  y eter  FM  Ham  Band  Kit , , $34,95 

FR-H6, 2  Meter  FM  Ham  Band  Kit $34.95 

FR-220, 220  WIHz  FM  Ham  Band  Kit $34.95 

SR-t  Shortwave  4-11  MHz  Band  Kit $29.95 

Matching  Case  Set  (specify  for  which  kit) $14.95 


Tiny  FM  Transmitters 


Gosh,  these  babies  are  tiny  -  that's  a 
quarter  in  the  picture!  Choose  the  unit 
that's  best  for  you,  FM-5  is  the  smallest 
tunable  FM  transmitter  in  the  world,  picks 
up  a  whisper  101  away  and  transmits  up 
to  300s.  Runs  on  tiny  included  watch  bat- 
tery, uses  SMT  parts.  FM-4  is  larger, 
more  powerful,  runs  on  5*15  volts,  goes  up  to  a  mile,  FM4,5  oper- 
ate in  standard  FM  band  38-108  Mhz.  FM-6  is  crystal  controlled  in 
2  meter  ham  band,  146.535  MHz,  easily  picked  up  on  scanner  or 
2  meter  rig,  runs  on  2  included  watch  batteries.  SMT  (surface 
mount)  Kits  include  extra  parts  in  case  you  sneeze  &  loose  a  part! 

FM-4MC,  High  Power  FM  Transmitter  Kit S17J5 

FNI-5,  World's  Smallest  FM  Transmitter  Kit S19.95 

FJUI-6,  Crystal  Controlled  2M  FM  Transmitter  Kit .539,95 

FM-6.  Fuliy  Wired  &  Tested  2M  FM  Transmitter 369.95 


Super  Pro  FM 
Stereo  Transmitter 


Professional  synthesized  FM 
Stereo  station  m  easy  to  use, 
handsome  cabinet.  Most  radio 
stations  require  a  whote  equip- 
ment rack  to  hold  all  the  fea- 
tures we've  packed  into  the 
FM-100.  Set  freq  with  Up/Down  buttons,  big  LED  display. 
Input  low  pass  filter  gives  great  sound  (no  more  squeals  or 
swishing  from  cheap  CD  inputs!}  Li  miters  for  max  'punch'  in 
audio  ■  without  over  modr  LED  meters  to  easily  set  audio 
levels,  built-in  mixer  with  mike,  line  level  inputs.  Churches, 
drive-ins,  schools,  cgiieges  find  the  FM-10G  the  answer  lo 
their  transmitting  needs,  von  will  too.  Great  features,  great 
price!  Kit  includes  cabinet,  whip  antenna,  120  VAC  supply. 
We  also  offer  a  high  power  export  version  of  the  FM-iOO 
that's  fuliy  assembled  with  one  watt  of  RF power,  for  miles 
of  program  coverage.  The  export  version  can  only  be 
shipped  outside  the  USA,  or  within  the  US  if  accompanied 
by  a  signed  statement  that  the  unit  will  be  exported. 

FM-100,  Pro  FM  Stereo  Transmitter  Kit ...  3249.95 

HMWm;  Fuilv  Wired  High  Power  FM-tOO. . . . .  $399.95 


FM  Stereo  Radio 
Transmitters 


No  drift,  microprocessor  synthesized! 
Excellent  audio  quality,  connect  to  CD 
pfayer,  tape  deck  or  mike  mixer  and 
you1  re  on-the-air.  Strapable  for  high  or 
low  power?  Runs  on  12  VDC  or  120 
VAC.  Kit  includes  case,  whip  anten- 
na, 120  VAC  power  adapter  -  easy  one  evening  assembly. 

Flifl-25,  Synthesized  FM  Stereo  Transmitter  Kit ... .  $129.95 

Lower  cost  alternative  to  our  high  perfor- 
mance transmitters.  Great  value,  tunable 
over  FM  band,  plenty  of  power  and  manual 
goes  into  great  detail  about  antennas,  range 
and  FCC  rules.  Handy  kit  for  sending  music 
thru  house  and  yard,  ideal  for  school  projects  too  -  you'll  be 
amazed  at  the  exceptional  audio  quality]  Runs  on  9V  bat- 
tery or  power  from  5  to  15  VDC.  Add  our  matching  case 
and  whip  antenna  set  for  a  nice  'pro'  look. 

FM-10A,  Tunable  FM  Stereo  Transmitter  Kit S34.95 

CFJlil  Matching  Case  and  Antenna  Set •  *, .  -  S1495 

FMAC,  12  Volt  DC  Wail  Plug  Adapter $9.95 


RF  Power  Booster 


Add  muscle  lo  your  signal,  boost  power 

jp  to  1  wait  over  a  freq  range  of  100  KHz 

to  over  1000  MHz!  Use  as  a  lab  amp  for 

signal  generators,  plus  many  foreign 

users  employ  the  LPA-1  to  boost  the 

power  of  their  FM  transmitters,  providing 

radio  service  through  an  entire  town.  Runs  on  12  VDC.  For 

a  neal  finished  look,  add  the  nice  matching  case  set, 

LPA-1 ,  Power  Booster  Amplifier  Kit, 539,95 

CLPA,  Matching  Case  Set  for  LPA-1  Kit 51 4,95 

LPA-1  WT,  Fully  Wired  LPA-1  with  Case 59995 


FM  Station 

Broadcast 

Antenna 


&■ 


For  maximum  perfor- 
mance, a  good  antenna 
is  needed,  Properly  tuned  and  matched  antenna  is  fully 
PVC  enclosed  tor  weather  protection  and  rugged  use,  Ver- 
tical or  horizontal  mounting,  lF!  style  connector  5'  long. 

TM-100,  Tru-Match  FM  Station  Antenna  Kit .539,95 


1 


AM  Radio 
Transmitter 


Operates  in  standard  AM  broadcast 
band,  set  to  clear  channel  in  your 
area.  AM-25  lproJ  version  is  synthesized  for  stable,  no-drift 
frequency  and  is  setable  for  high  power  output  where  regu- 
lations allow,  typical  range  of  1-2  miles.  Entry-Jevel  AM-1 
has  tunable  transmit  oscillator  runs  FCC  maximum  100  mw 
power,  expected  range  1/4  mile.  Both  accept  line-level 
inputs  from  tape  decks,  CD  players  or  mike  mixers,  run  on 
12  volts  DC,  Pro  AM-25  includes  AC  power  adapter,  match- 
ing case  and  bottom  loaded  wire  antenna.  Entry-level  AM-1 
has  an  available  matching  case  and  knob  set  tor  a  finished, 
professional  look.  High  level  modulation  for  low  distortion. 

AM-25,  Professional  AM  Transmitter  Kit $129.95 

AIH  Entry  level  AM  Radio  Transmitter  Kit $29.95 

CAM,  Matching  Case  Set  for  AM-1 $14,95 


Binocular  Special 


Wow,  did  we  nab  a  deal  on 
these  first  rate  binoculars! 
Absolutely  identical  to  a 
famous  big  name  brand  here 
in  Rochester,  NY  -  but  without 
'their'  name,  Well  made  with 
fully  coated  optics,  super  nice 
rubber  armored  housing  over 
hi-alloy  afuminum,  includes 
lens  cleaner  cloth,  neck  lan- 
yard and  carry  case.  4  styles:  roof  prism  10x25  (10  power, 
25  mm),  10x25  high  performance  roof  prism  ruby  coated 
objective  lens  model  for  demanding  use  in  bright  sun, 
10x25  high-end  BAK-4  lens  porro  prism  ruby  coat  with  Tac- 
Grip  housing,  an-rf  Ultra -View  10x50  p-oiro  prism  ruby  coats. 
First  quality,  yet  at  a  close-out  price  on  the  exact  same 
units  as  the  Trademarked1  units  -  but  at  half  price! 

BNO-M,  &x21  Mini  Monocular (14.95 

BNO-1, 10x25  Roof  Prism  Binoculars $24.95 

BNO-1EX,  t0x25  Ruby  Coated  Porro  Prism $29.95 

BNO-2, 10x25  TacGrip  Ruby  Coat  Porro  Prism S59.95 

BNO-6, 10x50  Ultra-View  Ruby  Coat  Porro  Prism. . . 569.95 


World's  Smallest 
FM  Radios        — 


Everyone  who  sees  one  of  these  babies 
says  they  just  gotta  have  one!  Super 
cute  tiny  FM  radios  have  automatic 
scan/search  tuning,  comfortable  ear  bud 
earphones  and  we  even  include  the  bat- 
tery. The  pager  style  unit  looks  like  a 
shrunken  pager  and  even  has  an  LCD  clock  built-in.  You 
will  be  amazed  at  ihe  crystal  clear  amazing  sound!  TTiat's  a 
quarter  in  the  picture  for  size  comparison  -  pretty  liny,  huh? 

MFMT-1,  Worlds  Smallest  FM  Radio 51 1.95 

PFMR-1,  Pager  Style  LCD  Clock  &  FM  Radio  ......  $11% 


Speech  Descrambler 


Decode  all  that  gibberish!  This  is  the 
popular  descrambler  /  scrambler  thai 
you've  read  about  in  all  the  Scanner 
and  Electronic  magazines.  Speech 
inversion  technology  is  used,  which  is 
compatible  with  most  cordless  phones 
and  many  police  department  systems, 
hook  it  up  Eo  your  scanner  speaker  terminals  and  you're  in 
business.  Easily  configured  for  any  use;  mike,  line  level 
and  speaker  output/inputs  are  provided.  Also  communicate 
in  total  privacy  over  telephone  or  radio,  full  duplex  opera- 
tion -  scramble  and  unscramble  at  Hie  same  lime.  Easy  to 
build,  all  complex  circuitry  contained  in  new  custom  ASIC 
chip  for  clear,  clean  audio.  Runs  on  9  to  15VDC.  Our 
matching  case  sei  adds  a  professional  look  to  your  kit. 

SS-70A,  Speech  [^scrambler/Scrambler  Kit $39,95 

CSS,  Custom  Matching  Case  and  Knob  Set ..... .  S14.95 

SS-70AWT,  Fully  Wired  SS-70A with  Case.. S79.95 

AC12-S,  12  Volt  DC  Wail  Plug  Adapter $9.95 


Call  for  our  Free  Catalog  ! 

See  our  complete  catalog  and  order 
on-line  with  our  secure  server  at: 

www.ramseyelectronics.com 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway  Victor,  NY  14564 


Order  Toll-free:  800-446-2295 

Sorry,  no  tech  info,  or  order  status  at  this  number 

For  Technical  Info,  Order  Status 
Call  Factory  direct:  716-924*4560 


DIJC0VER 


■  j.:,  n:u:  ijsnl 


ORDERING  tNFQ:  Satisfaction  Guaranteed.  Examine  for  10  days,  if 

not  pleased,  return  in  original  form  for  refund.  Add  -$6.95  for  ship- 
ping, handling  and  insurance.  Orders  under  120.  add  S3.QQ,  NY  resi- 
dent add  7%  sates  tax.  Sony,  no  CODs.  Foreign  orders,  add  20% 
for  surface,  mail  or  use  credit  card  and  specify  shipping  rnerJiod. 


QRK  .  .  . 


Number  6  on  your  Feedback  card 


Ishmod  Found? 


Long-time  readers  of  73  may  recall  the  saga 

of  Ishmod  KaduK  S7Z2B,  a  hard-luck  Sikkimese 
ham  whose  DXpeditioning  story  was  first  re- 
ported in  these  pages  during  1984  and  1985. 
Along  with  four  companions,  Kaduk  apparently 
disappeared  while  investigating  some  strange 
propagation  phenomena  in  the  Bay  of  Bengal 
southeast  of  an  area  known  as  Chilka  Lake 
(about  200  air  miles  south  of  Calcutta).  Accord- 
ing to  Indian  and  U.S,  authorities  at  the  time  (one 
of  the  companions  was  an  American,  Shelby 
Hator-Baroda),  hope  for  the  quintet  was  not  great, 
given  the  savagery  of  local  pirate  gangs  in  that 
area  of  the  world. 

Now  it  seems  that  Ishmod,  at  least,  may  have 
made  it  and  indeed  even  been  found— thanks  to 
the  recent  unrest  in  Indonesia,  Two  separate 
readers  have  sent  us  independent  reports  of  a 
newspaper  photo  of  someone  bearing  a  quite 
older  but  still  remarkable  likeness  to  the  photo  of 
ishmod  we  published  on  page  24  of  our  April 
1985  issue.  We  have  copies  of  this  photo  being 
sent  to  us  as  this  issue  goes  to  press,  and 
Ishmods  rather  affluent  family  is  en  route  from 
Sikkim  to  continue  the  Investigation  at  the  scene 
of  the  reports,  the  Banjak  Islands.  They  hope  to 
arrive  about  April  1 ,  ironically  the  western  calen- 
dar equivalent  of  Ishmod's  birthday.  More  on  this  in 
upcoming  issues  (please  don't  call  for  updates!) ... 


Name  Change? 


The  American  Radio  Relay  League  (ARRL)  is 
considering  the  possibility  of  changing  its  name 
to  something  more  appropriate  for  the  techno- 
logical progress  of  the  21st  century. 

The  subject  came  up  at  a  recent  ARRL  Board 
meeting,  when  directors  requested  the  Execu- 
tive Committee  to  submit  some  new  name  pos- 
sibflities  for  consideration  at  their  July,  1999. 
get-together. 

At  a  time  when  hams  are  concerned  about 
future  FCC  licensing  privileges,  competition 
with  the  Internet,  and  overcoming  the  stagna- 
tion in  ARRL  membership.  Board  members 
believe  now  is  a  good  time  to  reconsider  the 
organization's  name  and  its  appeal  for  attracting 
more  members  into  the  hobby. 

it  was  ARRL  founder  Hiram  Percy  Maxim  who 
in  1914  suggested  that  the  organization's  name 
should  be  the  American  Amateur  Radio  League. 
But  he  was  voted  down  in  favor  of  the  current 
name. 

However,  in  recent  years  there  have  been  a 
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growing  number  of  radio  amateurs  who  have  criti- 
cized the  "radio  relay"  terminology  in  the  name. 
They  maintain  that  the  era  of  relaying  radio  mes- 
sages is  ancient  history,  and  furthermore  turns 
off  potential  members, 

This  is  the  second  time  in  this  decade  that 
ARRL's  Board  has  studied  the  possibility  of  a 
name  change,  in  November,  1992,  a  QSTmaga^ 
zine  article  sought  opinions  from  members  on 
the  subject,  but  the  Board  tabled  action  on  the 
possibility  in  January,  1993. 
The  League  is  encouraging  suggestions  ,„ 
Tnx  and  a  don1t  get  us  started  to  Ed  Collins 
KC9RL  via  the  North  Shore  (MA)  Radio  Club 
Transmitter. 


Sunrayce  J99 


Ham  radio  wili  play  a  key  role  in  Sunrayce  '99. 
Sunrayce  is  a  biannual  event  that  pits  college* 
built  solar-powered  cars  in  a  race  across  part 
of  the  United  States.  This  year,  Bill  Eccles 
KE4VT  has  been  appointed  the  event's  ham 
radio  communications  coordinator 

Sunrayce  '99  begins  in  Washington  on  June 
20th,  Overnight  stops  are  scheduled  for  Char 
lottesville,  Raleigh,  Charlotte,  Clemson  and  At- 
lanta at  Georgia  Tech,  Then  it's  on  to  Macon. 
Tallahassee,  and  Ocaia  to  finish  up  at  the  Disney 
Epcot  Center  in  Orlando  on  June  29th.  Eccles 
says  that  a  lot  of  hams  are  needed  to  work  on 
Sunrayce '99  communications.  If  you  want  to  take 
part  you  can  E-mail  him  at  [William.  Eccles® 
Rose-Hulman.edu]. 

Tnx  and  a  don't  forget  to  put  your  ears  on  to 
the  SERA  Repeater  Journal,  via  Newsline,  Bill 
Pasternak  WA6ITE  editor. 


ARRL  E-mail 


ARRL  members  can  now  announce  their 
ARRL  membership  through  their  E-mail  ad- 
dresses, Starting  February  1 ,  1999,  a  new  mem- 
bership service  was  available  for  those  wishing 
to  have  an  ARRL  E-mail  address,  and  you  didn't 
have  to  switch  E-mail  services  to  do  it  Not  only 
that,  but  it  is  free-of -charge  for  League  members, 

The  new,  personalized  League  E-mail  ad- 
dresses will  consist  of  the  member's  callsign® 
arrLnet.  Electronic  mail  sent  to  the  address 
automatically  will  be  forwarded  to  any  E-mail 
account  you  choose. 

As  long  as  you  remain  an  ARRL  member,  you'll 
never  have  to  notify  people  of  an  address  change — 
even  if  you  change  Internet  Service  Providers. 


Members  are  able  to  sign  up  quickly  and  eas- 
ily through  the  ARRL  Members  Only  Web  site.  If 
you  are  not  already  registered  for  the  Members 
Only  Web  site,  you  can  do  so  at  [http://www. 
arr1.org/members/]. 

Members  who  are  not  registered  for  the  Mem- 
bers Only  Web  site  may  also  obtain  their  League 
addresses,  but  the  procedure  is  a  bit  more  time 
consuming,  For  instructions,  send  a  blank  mes- 
sage to  [subscribe@arrl.net], 

Tnx  and  a  so  that's  what  the  dues  increase 
was  for  to  the  ARRL,  via  the  marcKey,  newslet- 
ter of  the  Manteca  (CA)  ARC,  Cathy  Ledbetter 
KE6UTO,  editor, 


Heroic  Texas  Hams 

After  nearly  two  weeks  of  flood  duty  last  fall, 
hams  in  Texas  were  battered  but  not  beaten. 
Some  individual  stories  of  dedication  and  hero- 
ism also  have  begun  to  emerge  from  within  the 
amateur  radio  ranks. 

Many  residents  displaced  by  the  flooding  were 
forced  to  remain  in  Red  Cross  shelters  for  over  a 
week.  More  than  two  dozen  people  died.  South 
Texas  Section  Manager  Ray  Taylor  N5NAV  re- 
ported that  at  one  point,  hundreds  of  hams  were 
active  in  Texas.  Louisiana,  Oklahoma,  and  Ar- 
kansas, handling  various  flood-related  duties 
ranging  from  net  control  to  shelter  communication. 

;:We've  had  awful  good  cooperation,11  Taylor 
said,  Some  hams  from  as  far  away  as 
Nacogdoches,  near  the  Louisiana  border,  volun- 
teered. Hams  manning  shelters  got  some  relief 
when  the  Red  Cross  was  able  to  get  cell  phones. 
"We  are  beginning  to  secure  the  Red  Cross  net 
here  in  San  Antonio,"  Bexar  County  EC  Neil  Mar- 
tin WA5FSR  said  after  a  few  hectic  days.  There 
were  still  shelters  open,  but  the  Red  Cross  was 
prepared  to  handle  everything  by  cell  phone 
unless  more  problems  developed. 

Martin  had  said  the  net  control  station  at  the 
Red  Cross  was  being  staffed  around  the  clock 
because  they  were  "using  a  VHF/UHF  linked  sys- 
tem to  communicate  with  shelters  in  Cuero, 
Victoria,  and  other  areas  toward  the  coast/' 

Martin  singled  out  three  San  Antonio-area 
hams  for  special  recognition— Shelter  Commu- 
nications Manager  Bobby  Rodriguez  K5AUW, 
Red  Cross  Liaison  Stan  Stanukinos  KA51ID:  and 
Teri  Thomas  KC5BJL  Bobby  and  Stan  have  been 
at  the  Red  Cross  communications  center  almost 
continuously  since  Saturday  afternoon  with  only 
snatches  of  rest,"  he  said.  Teri  has  done  yeo- 
man service  in  finding  and  scheduling  operators/' 

Taylor  said  prompt  response  by  a  ham  couple 
in  his  area.  Comal  County,  made  the  difference 
between  life  and  death  for  some  residents  of  a 
flooded  mobile  home  park  there,  Taylor  said  hus- 
band-and-wife  team  Susan  and  Leo  Manor, 
MF0T  and  N0ERI,  went  down  to  the  trailer  park  to 
check  out  the  situation /'Nobody  had  warned  these 
people/'  Taylor  said  of  the  residents.  Using  their 
vehicle,  the  Manors  were  able  to  pull  several  trail- 
ers to  higher  ground  before  the  water  got  too  deep. 

Continued  on  pctge  8 
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URi  NF/VWF  SWR  ANALYZE* 
MODEL,  MFJoatB 


MFJ-209,  $129,95.  Like  MFJ-249B  but 
reads  SWR  only  on  meter  and  has  no  LCD  or 
frequency  counter. 

'  MFJ-219B,  S99.95.  UIIF  SWR 
Analyzer™  covers  420-450  MHz.  Jack 
for  external  frequency  counter,  ThxTh 
x2'A  inches.  Use  two  9  volt  batteries  or 
1 1 0  VAC  with  MFJ- 1 .1 1 2B,  $  1 2.95.  Five 
"NT  to  SO-239  adapter. 


SWR 


IMPEDANCE 


'-1M0       ID'S? 


Reads  complex  impedance . . .  Super  easy-to-use 

few  MFJ-259B  reads  antenna  SWR  .  *  *  Complex  RF  Impedance;  Resistance(R)  and 
leactance(X)  or  Magnkude(Z)  and  Phase(degrees)  . .  .  Coax  cable  loss(dB)  .  ,  *  Coax  cable 
mgth  and  Distance  to  fault , .  *  Return  Loss  .  .  .  Reflection  Coefficient  *  -  •  Inductance .  . . 

Capacitance .  . .  Battery  Voltage.  LCD  digital  readout covers  L8-I70  MHz  *  •  •  built-in 

requency  counter . . .  side-by-side  meters  *  . .  Ni-Cad  charger  circuit .  . .  battery  saver . . . 
ow  battery  warning  •  . »  easy  access  battery  panel .  .  .  smooth  reduction  drive  tuning . . . 

/  itB  world  fs  most  popular  SWR 
nafyzerjust  got  incredibly  better 
nd  gives  you  more  value  than  ever! 

MFJ-259B  gives  you  a  complete  pic- 
ire  of  your  antenna  s  performance.    You 
an  read  antenna  SWR  and  Complex 
mpedance  from  L8  to  170  MHz* 

Y&u  can  read  Complex  Impedance 
s  series  resistance  ana  reactance  (R+jX) 
•r  as  magnitude  (Z)  and  phase  (degrees), 

fan  can  determine  velocity  factor^ 
oax  cable  loss  in  dBf  length  of  coax  and 
Hstance  to  a  short  or  open  infect 

You  can  read  SWR,  return  loss  and 
eflection  coefficient  at  any  frequency 
imultaneousty  at  a  single  glance. 

}mt  can  also  read  inductance  in  uff 
tnd  capacitance  in  pF  at  RF  frequencies. 

Large  easy-to-read  two  line  LCD 
icreen  and  sitte-by-side  meters  clearly 
tisplay  your  information. 

It  has  built-in  frequency  counter.  Ni- 
Cad  charger  circuit,  battery  saver,  low 
battery  warning,  easy  access  battery 
lanel  and  smooth  reduction  drive  tuning. 

Super  easy  to  use!  Just  set  the 
^andswitch  and  tune  the  dial  —just  like 
vour  transceiver.  SWR  and  Complex 
Impedance  are  displayed  instantly! 

Here's  what  you  can  do 

Find  your  antenna's  true  resonant  fre- 
quency. Trim  dipoles  and  verticals. 

Adjust  your  Vagi,  quad,  loop  and  other 
antennas,  change  antenna  spacing  and  heishi  and 
watch  SWR,  resistance  and  reactance  cfiange 
instantly.  You  11  know  exactly  what  to  do  by 
simply  watching  the  display. . 

Perfectly  tune  critical  HF  mobile  anten- 
nas in  second's  for  super  DX  -  without  sub- 
jecting your  transceiver  to  high  SWR, 

Measure  your  antenna^s  2: 1  SWR  band- 
width on  one  band,  or  analyze  multiband  per- 
fonnance  over  the  entire  spectrum  l.N-170  Ml  Iz! 

Check  SWR  outside  the  ham  bands  with- 
out violating  FCC  rules. 

Take  trie  guesswork  out  of  building  and 
sling  matching  networks  and  baiuns. 

Accurately  measure  distance  to  a  short  or 
open  in  a  failetf  coax.  Measure  length  of  a  roll 
of  coax,  coax  loss,  velocity  factor  and  impedance. 

Measure  inductance  and  capacitance, 
Troublesnoot  and  measure  resonant  frequency 

and  approximate  Q  of  traps,  stubs,  transmission 
lines,  RF  chokes,  tuned  circuits  and  baiuns. 
Adjust  your  antenna  tuner  for  a  perfect 
I ;  1  match  without  creating  QRM. 


1t*-1?3 


TUNE 


MHz 
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Call  your  dealer 
for  your  best  price! 


MFJ-259B 

249 


MFJ-259B  is  a  complete  ham  radio  lest  station 
including  —  frequency  counter,  RF  signal  ven- 
erator, -STrj?  Anaiyzer*t  RF  Resistance  and 
Reactance  Analyzer.  Coax  Analyzer.  Capacitance 
and  Inductance' Meter  and  much  more! 
Call  or  write  for  Free  Manual 

MF-Fs  comprehensive  instruction  manual 
is  packed  witii  useful  applicalions  --  all  ex- 
plained in  simple  language  you  can  understand. 

Take  it  anywhere 
Fully  portable,  take  it  anywhere  -  remote 
sites,  up  towers,  on  DX-pcdiffons.  It  uses  10 
AA  or  Ni-Cad  batteries  (not  included)  or  1 10 
VAC  with  MFJ-1315,  $14,95.  Its  rugged  all 
metal  cabinet  is  a  compact  4x2x6'A  inches. 

How  good  is  the  MFJ-259B? 

MFJ  SWR  Anahzers™  work  so  good, 
many  antenna  manufacturers  use  them  in  their 
lab  and  on  the  production  line  ~  saving  thou- 
sands of  dollars  in  instrumentation  costs! 
Used  worldwide  by  professionals  everywhere. 

More  MFJ  SWR  Ano/yrers™ 

MFJ-249B.  S2 29.95.  Like  MFJ-259B, 
but  reads  SWR,  true  impedance  magnitude  and 
And  this  is  only  the  Beginning?  The  frequency  only  on  LCD.  No  meters. 

mfj-224    MFJ  £  Meter  FM  SignalAnalyzer™ 

detect  feedline  faults,  track  down  hidden  transmit- 


Dip  Meter  Adapter 

MFJ-66,  SI9.95.  Plug  a  dip 

meter  coupling  coil  into  your 
MFJ  SWR  Analyzed  and  turn  it 
into  a  sensitive  and  accurate 
bandswitched  dip  meter.  Save 
time  and  take  the  guesswork  out 
of  winding  coils  and  determining 
resonant  frequency  of  tuned  circuits  and  Q  of 
coils.   Set  or  two  coils  cover  1.8-170  MHz 
depending  on  your  SWR  Analyzer™. 

Genuine  MFJ  Carrying  Case 

MFJ-29<\  $24.95.  Tote 
.your  MFJ-25C>B  am  where  with 
[ibis  genuine  MFJ  custom  earning 
case.  Has  back  pocket  with  secu- 
rity cover  for  carrying  dip  coils, 
adaptors  and  accessories. 

Made  of  special  foam-lillcd 
fabric,  the  MFJ-29C  cushions 
blows,  deflects  scrapes,  and  protects  knobs, 
meters  and  displays  from  harm. 

Wear  it  around  your  waist  over  your 
shoulder,  or  clip  it  onto  the  tower  while  you 
work  --  the  fully-adjustable  webbed-fabrie  car- 
rying strap  has  snap  hooks  on  both  ends. 

Has  clear  protective  window  for  frequen- 
cy display  and  cutouts  for  knobs  and  connec- 
tors so  you  can  use  your  MFJ  SWR  Analyzer** 
without  taking  it  out  of  your  case.   Look  for 
the  MFJ  lo^o  for  genuine  authenticity! 

MFJ-99,  $54.85.  Accessory  Package  for 
MFJ-259/B/249/B/209.   Includes  iienuiin- 
MFJ-29C  earning  case,  MFJ-66  dip  meter 
adapter,  MFJ-1 3 15  HO  VAC  adapter.  Save  $5! 

Tunable  Measurement  Filter™ 
MFJ-731,  $89.95.  Exclusive  MFJ 
tunable  RF  filter  allows  accurate  SWR 
and  impedance  measurements  1 .8  to  30 
MHz  in  presence  of  strong  RF  fields. 
Has  virtually  no  effect  on  measure- 
ments. Works  with  all  SWR  Analyzers. 

MFJ  No  Matter  What™  warranty 

MFJ  will  repair  or  replace  (at  our  option) 
your  MFJ  SWR  Analyzed  for  one  full  year. 


earest  Dealer.  .  .  HOO-64^-180 


Measure  signal  strength 
over  60  dB  range,  check  ana  set  FM  devi- 
ation, measure  antenna  gain,  beam  width, 
front- to-back  ratio,  sideFobes,  feed  line  loss 
in  dB.   Plot  field  strength  patterns,  posi- 
tion antennas,  measure  preamp  gain. 


lers,  tune  transmitters  and  illicit  V\sa%  ED  scope  u> 
analyze  modulation  wave  forms,  measure  audio  dis- 
tortion, noise  and  instantaneous  peak  deviation. 
Covers  143.5  to  148.5  MHz,  Headphone  jack,  bai~ 
tery  check  function   Uses  9V  battery.  4jc27:x6Vj  in. 


http://www.  mfjenterprises.  com 

•  l  Year %>>  Matter  Whar  warranty  •  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ 

MFJ  ENTERPRISES,  INC, 

Box  494.  Miss.  State,  MS  39762 


(601 )  323-5869;  s-»:jocsr.  MqtL-FrL 
FAX:  (601  \  323-6551;  Add  s/h 
Tech  Help:  (600  323-0549 

Price*  uncf  s.pck.^t'krtticifis  *ub|«<;t  to  cHafi(ie  (t>  f99H  Ml'J  Enttrprvts,  flic- 


More  hams  use  MFJ  SWR  Analyzers™  than  any  others  in  the  world! 


Letters 


Number  8  an  your  Feedback  card 


From  the  Ham  Shack 


Burt  Syverson  K5CW, 
Piano  XX.  Ven  frequently  in 
Letters  lo  the  Editor  columns  of 
amateur  radio  journals,  we  read 
letters  complaining  about  the 
on-lhe-air  antics  of  other  ama- 
teurs whom  most  of  us  arc 
ashamed  of.  However,  these 
kinds  of  complaints  are  also 
seen  in  other  publications  out- 
side of  amateur  radio,  ones  such 
as  newspapers.  These  may  be 
about  kiddy -pom  on  the  Internet 
or  other  such  things,  but  they  do 
have  one  common  underlying 
theme,  The  writers  of  these  let- 
ters arc  saying  "I  do  not  like  this 
situation,  1  have  done  my  part,  1 
got  it  off  of  my  chest  by  telling 
you  about  it  and  now  I  would 
like  somebody  else  to  do  some- 
thing about  it.  because  I  do  not 
want  to  myself/' 

How  nice  it  would  he  if  it 
were  just  that  simple,  but  it  isn't. 
In  these  two  situations,  elec- 
tronic communications  is  in- 
volved and  supposedly  the 
somebody  who  is  supposed  to 
pick  up  on  these  complaints  and 
do  something  about  it  is  the 
FCC.  We  amateurs  have  alwa>  S 
been  taujiht  that  the  FCC  was  a 


strict  disciplinarian  with  sweep- 
ing enforcement  powers.  As 

such,  we  regarded  it  with  the 
utmost  respect. 

Gradually,  over  the  last  lew 
decades,  our  image  of  it  has 
faded  soman  hat.  This  has  come 
about  as  we  witnessed  many 
situations  in  which  the  FCC  did 
not  react  or  do  as  wre  expected. 
This  has  resulted  in  it  becom- 
ing known  as  a  "paper  tiger"  in 
many  circles. 

On  the  surface,  not  knowing 
or  understanding  the  position  of 
the  Commission,  it  would  be 
very  easy  to  condemn  it  for  not 
doing  its  job.  Before  we  do, 
though,  lei's  consider  a  few 
things.  Over  the  same  period  of 
time,  the  Commission's  areas  of 
responsibility  have  mush- 
roomed into  areas  such  as  tele- 
phony, television,  and  satellites, 
to  name  a  tew.  Being  dependent 
on  Congress  for  funding,  its  pri- 
orities are  largely  determined  by 
responding  to  pressure  from 
Congress, 

The  Hill  in  turn  is  influenced 
by  large  campaign  contributors. 
In  large  numbers  we  could  have 
influence,  too.  However,  we 


choose  not  to.  Therefore,  you 
are  more  apt  to  see  a  cow  jump 
over  the  Moon  than  a  few  let- 
ters to  a  gripe  column  goading 
anyone  into  action. 

The  Commission  has  another 
problem  that  b>  itself  it  can  do 
little  about.  The  First  Amend- 
ment to  our  Constitution  guar- 
antees the  right  of  free  speech. 
Over  200  years  ago.  when  it  was 
written,  the  distance  a  human 
voice  could  be  heard  was  mea- 
sured in  feet,  so  this  was  not  a 
bad  concept. 

Realizing  things  might 
change  in  the  future,  our  fore- 
fathers anticipated  that  the  Cun- 
Slitution  would  need  to  be 
amended  as  conditions  changed, 
so  they  made  it  amendable.  This 
has  not  been  done  in  light  of 
present-day  conditions.  The  re- 
sult is  that  in  essence,  we  are 
trying  lo  service  a  modern  au- 
tomobile with  a  shop  repair 
manual  for  a  Model  T  Ford.  As 
it  now  stands,  the  courts'  deci- 
sions must  abide  by  the  strict 
wording  of  the  First  Amend- 
ment, which  says  absolutely 
nothing  about  free  speech  with 
regard  to  communications  elec- 
tronically transmitted,  so  any- 
thing 2oes. 

Nobody  likes  to  lose,  so  it 
should  be  understandable  that 
with  little  chance  of  winning, 
the  Commission  is  not  likely  to 
waste  its  lime  and  resources 
prosecuting  violators  pleading 
their  First  Amendment  rights. 


Because  anything  less  can  be 

contested  in  the  courts,  a  Con- 
stitutional amendment  is  the 
only  way  of  correcting  this.  All 
thai  is  needed  is  an  amendment 
staling  that  the  protection  of  the 
right  of  free  speech  does  not 
extend  lo  those  accused  of  vio- 
lating federal  statutes  governing 
electronically  transmitted  infor- 
mation. 

You  might  ask,  "Why  doesn't 
somebody  do  this?11  That  is  a 
very  good  question  and  it  de- 
serves a  good  answer  or  two. 
The  First  one  is  that  no  matter 
how  badly  a  change  is  needed, 
a  large  sector  of  our  population 
automatically  refuses  to  listen  to 
anything  about  ii  and  opposes 
any  changes  to  our  Constitution. 
To  them,  anyone  proposing  such 
a  change  is  talking  blasphemy, 
being  un-American,  immoral. 
and  against  motherhood  and 
apple  pie  as  well  The  second 
answer  is  that  we,  the  public, 
cither  do  not  care  enough  or  are 
not  willing  to  take  the  time  to  let 
Congress  know  (whose  job  it  is 
to  do  something )  that  we  do  care. 

I  have  written  my  representa- 
tive and  senators  several  times 
in  regard  to  this  matter.  Unfor- 
tunately m\  lone  voice  appar* 
cntly  is  not  loud  enough  to 
impress  them.  Still,  it  does  more 
good  than  to  write  to  a  gripe 
column— where  it  is  not  seen  by 
them  at  all.  It  is  also  better  than 
doing  absolutely  nothing  at  all 
1  tried.  Have  you? 


QRH 

continued  from  page  6 

Taylor  also  credited  Comal  County  EC  Todd 
Covington  N5UR  with  taking  time  away  from  his 
own  flood-damaged  home  to  roll  out  the  PrimeCo 
communications  van  and  press  ft  into  flood  duty 
service.  Two  repeaters  in  the  van  aided  Red 
Cross  communications. 

Taylor  said  linked  repeaters  ensured  wide 
coverage.  In  addition,  hams  in  Texas  made  use 
of  HF  nets  on  40  and  75  meters  for  regional 
coordination.  In  addition  to  helping  the  Red 
Cross,  Taylor  said,  ham  radio  operators  provided 
communication  and  other  support  for  the  Salva- 
tion Army,  the  Dalias*based  Baptist  Men's 
Kitchen  feeding  program,  and  other  outside  relief 
agencies, 
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Taylor  himself  was  deeply  involved  In  coordi- 
nating much  of  the  flood  emergency  traffic 
throughout  the  affected  region. 

Tnx  to  the  volunteer  stars  who  shine  big  and 
bright  and  to  The  ARRL  Letter  via  Chirps  &  Clicks 
and  Spurious  Emissions,  the  joint  publication  of 
the  Kalamazoo  ARC  and  the  Southwest  Michigan 
ARTeam, 


The  FCC's  new  ham  radio  rules  enforcer,  Riley 
Hollingsworth  K4ZDH.  is  taking  a  proactive  role 
in  curbing  alleged  rules  violations.  He  is  confront- 
ing—on the  air— those  whom  the  agency  con- 
siders to  be  egregious  offenders. 

Hollingsworth  showed  up  unexpectedly  on 
3.894  MHz  on  Wednesday,  January  13th,  This 


frequency  is  considered  lo  be  one  of  a  number 
of  hot  spots  that  the  rest  of  the  ham  community 
wants  cooled  down.  Hollingsworth  said  he  broke 
in  on  an  argument  that  was  growing  increasingly 
nasty  in  an  effort  to  calm  things  down.  He  then 
remained  on  frequency  to  discuss  FCC  enforce- 
ment with  those  hams  who  were  interested. 

However,  not  everyone  wanted  to  hear  what 
he  had  to  say  According  to  reports  on  the  Internet 
newsgroups,  some  operators  made  a  serious 
effort  to  silence  K4ZDH.  He  was  jammed  and 
some  high-power  stations  made  rude  and  lewd 
comments  while  Hollingsworth  was  on  the  air. 
Nonetheless,  Hollingsworth  told  those  involved 
in  the  75-meter  contact  to  keep  in  touch  with  him 
if  they  have  enforcement  problems,  and  offered 
a  phone  number  and  E-mail  address  where  he 

Continued  on  page  39 
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Why  do  hams  from  30  countries  and  all  50  states  come  to  the  Dayto 


t 


After  much  thought,  we  wondered  why  our 
visitors  return  to  the  Dayton  Hamvention1 
year  after  year  So  we  asked  them.  Here's 
what  they  told  us. 

Meet  friends!  The  Dayton  Hamvention  is 
the  annual  event  for  the  ham  radio  operator. 
There  is  a  certain  "chemistry*  with  so  many 
hams  that  just  doesn't  exist  anywhere  else. 

The  latest  equipment!  Major 
manufacturers  introduce  new  products  at 
Hamvention.  Try  out  the  equipment  Talk  to 
the  reps! 

Shop  at  the 
World's  largest 

Ham  radio, 
electronics  and 
computer  flea 

market/  Our  Flea 

Market  is  so  large  it 

is  hard  to  imagine 

unless  you  have 

been  here.  With  2T638  outdoor  spaces  you 


Dayton 

Hamvention*  is 

something  that 

all  hams  should 

expe  Hence! 


Three  great 

days  to  explore 

everything 

ham  radio  has 

to  offer  ! 
May  14,  15,  16,  1999 


can  find  new  and 

used  ham 

equipment 

electrical  parts, 

computers,  tools, 

antique  radios, 

microscopes  and 

some  really 

strange  stuff  that  you  didn't  even  know  you 

needed. 

Listen  to  the  Forum  Speakers!  We  have 
free  Forums  on  virtually  every  topic,  from 
VHF/UHF  to  DX.  SSTV/ATV,  Packet, 
AMSAT/SAREX.  antennas,  contesting  and 
much  much  more.  Since  our  visitors  have 
diverse  interests,  we  try  to  have  something 
for  everyone. 

Visit  the  exhibits!  With  over  500  indoor 
exhibit  booths  you  can  find  anything  from 
antennas  and  books  to  computers,  electrical 
parts,  meters,  software,  tools,  wire  and 
weather  instruments.  You  name  it  and 


someone  probably  has  it  for  sale  at  the 
Dayton  Hamvention  \ 

A  family  event!.   At  Hamvention®,  you  are 
among  friends,  other  hams  just  like  you  that 
have  come  to  Dayton  to  enjoy  the  show. 

Enjoy  the  Alternate  Activities,   We  have 
planned  activities  for  those  who  just  want  to 
do  something  different.   Bus  tours  of  the 
area,  progressive  lunches  and  more.  In 
addition,  many  dubs  have  Unofficial 
Activities  at  local  hotels  and  restaurants, 


All  information*  including  how  to 

become  an  exhibitor,  flea  market 

vendor,  forum  speaker,  and  how  to 

obtain  an  ADA  parking  space  is 

available  on  our  web  site  at 

uyuow.hamvention.org 


Need  a  brochure?  Send  us  e-mail  at 
info@hamvention.org  or  FAX  us  at 
937-274-8369. 


General  Chairman  Dick  Miller  IM8CBU  *  AssL  General  Chairman  Jim  Graver  KB8PSO  •  WEB  &  Internet  Access  Compliments  of  EriNet 

Sponsored  by  the  Dayton  Amateur  Radio  Association,  Inc. 


ADVANCE     REGISTRATIO 

FOR  CHECK  OR  CREDIT  CARP  ORDERS; 

Make  checks  payable  to;  Dayton  HAMVENTION 

Enclose  the  amount  indicated  in  U.S.  dollars,  For  credit  card  orders,  please 

add  $1 .25/tickei  handling  charge. 

A  S25  service  charge  wilt  be  assessed  on  all  returned  checks. 

Mail  to:  Dayton  Hamvention  Box  1446 

Dayton  OH* 45401*1446 

or 

Fax  to:  (937)454*5655 

Please  type  or  prinl  your  name  and  address  clearly! 


73      1234 


Admission  (valid  all  3  days) 

Grand  Banquet  

Alternate  Activities 

Dine- A- Round,  Friday 

City  Tourr  Friday 

Shop- A- Round.  Saturday 

Cooking  Class.  Saturday  

Make  It  and  Take  It,  Saturday 

Gardening  Class,  Saturday 

Mary  Kay  Make-Over.  Saturday 
Credit  Card  Handling  Charge  __ 

*  $2000 at  door  "$45,00  at  door,  if  available 


Quantity 


@  $16.00" 
@  $40.00" 

@  $17,00 
@  S7.00 
@$5.00 
a  $20  00 
@S5,00 
©$3.00 
.©$5.00 
@$1.25/ticket 

Total 


=  $ 

=  $ 

=  $ 
=  S 
=  $ 
=  $ 
=  5 
=  $ 
=  S 
-S 

$_ 


Event  Dates:  May  14,  15,  16,  1999 
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Expiraiion  Date: 


Month 


fmrn 


Name 

Call 

Address 

City 

State             Zip 

Daytime  Phone  ( 

) 

Evening  Phone  ( 

) 

E-mail  Address 


PLEASE  PRINT!  THIS  IS  YOUR  RETURN  LABEL. 


Number  10  on  your  Feedback  card 


The  Card-File  40 

Here's  a  direct-conversion  QRP  transceiver  you  can  build ... 


David  Cripe  KC3ZQ 

RR  2  Box  263 

Camp  Point  IL  62320 


While  backpacking  wilh  the 
family  this  past  summer. 
the  thought  occurred  to  me 
more  than  once  thai  the  few  vacant  cu- 
bic inches  remaining  within  my  pack 
could  well  be  occupied  by  some  ham 
gear.  1  have  seen  kits  Tor  QRPCW  trans- 
ceivers advertised  in  the  ham  maua/ines, 
and  thought  one  of  these  would  be 


ideal.  So,  being  the  independent  type,  I 
decided  to  design  and  build  my  own. 

After  determining  the  size  con- 
straints of  the  rig.  I  began  by  selecting 
the  chassis  box  for  it.  While  I  sal  at  mv 
workbench  sketching  out  schematics 
lor  this  project,  my  eye  fell  upon  an 
unused  lhree-by-five  index  card  file 
box.  It  was  made  of  lisht-eausc  steel. 


Photo  A,  The  Cant-File  40  hi  full  splendor, 
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which  would  provide  RF  shielding,  and 
would  be  able  to  be  machined  easily. 
Perfect!  For  simplicity's  sake,  I  de- 
cided the  rig  was  to  be  a  single-band 
design  for  40  meters,  with  a  direct-con- 
version receiver.  From  this  humble  start, 
a  radio  was  bom — the  Card- File  40. 

Because  of  its  simplicity,  direct-con- 
version equipment  has  heen  a  peren- 
nial favorite  project  for  home  brewers 
and  QRP  enthusiasts.  I  have  seen  doz- 
ens of  designs  for  QRP  transceivers 
published  in  the  ham  magazines  over 
the  years,  and  have  built  quite  a  few  of" 
them.  Just  for  fun.  in  this  project.  I  made 
a  deliberate  attempt  not  to  borrow  from 
any  previously  published  design,  so  I 
started  from  scratch,  breadboarding  and 
testing  each  section  as  I  went. 

By  the  time  I  had  built  three  differ- 
ent versions  of  the  circuit,  I  finallv  ar- 
ri  ved  at  one  that  did  pretty  much  what 
I  wanted  it  to  do,  The  end  result  is  un- 
conventional in  many  parts  of  the  de- 
sign, but  it  derives  more  features  from 
fewer  parts  than  any  other  QRP  rig  I 
have  seen.  And  it  really  works!  The  fea- 
tures of  this  transceiver  include:  cover- 
age of  the  full  40  meter  CW  band,  2  watts 
output  on  transmit.  VS\VR-iolerant  PA 
design,  25  mA  current  consumption  on 


receive,  a  high  performance  CW  ft  Iter. 
a  sidetone  oscillator,  and  QSK. 

But  what  is  the  price  Tor  this  perfor- 
mance? I  know  first-hand  what  a  pain 
home-brew  projects  can  he.  My  big- 
gest headaches?  Winding  coils  and  lo- 
cating parts.  Since  1  wanted  this  to  be  a 
pain-free  project,  1  limited  the  circuit 
to  three  coils,  and  selected  only  ge- 
neric components  to  use  within  this 
rig.  Everything  thai  goes  into  this  rig 
can  be  found  in  standard  electronics 
catalogs,  and  cost  of  the  whole  project 
was  less  than  $35.  Interested  yet? 

Take  a  look  at  the  schematic.  Fig.  1. 
All  of  the  circuit  functions  have  been 
labeled.  Let's  take  an  overview  of  the 
circuit  to  help  understand  how  it  works. 

The  heart  of  a  direct-conversion  trans- 
ceiver is  its  VFO,  In  the  transmit  mode, 
the  VFO  signal  is  amplified  and  coupled 
to  the  antenna,  In  the  receive  mode,  ihe 


VFO  signal  drives  the  mixer  to  de- 
modulate the  antenna  signal  In  the 

schematic  of  the  transceiver,  the  VFO 
is  in  the  tipper  left  corner.  Is  that  all 
there  is,  you  may  ask?  Where  are  the 
JFET,  the  buffer  transistors,  the  out- 
put-matching transformer,  and  the  bi- 
asing components  one  expects  to  find 
in  a  VFO?  All  of  these  functions  are 
performed  in  this  circuit,  a  Hartley 
oscillator  using  one  gate  of  UK  a 
74HC86  quad-XOR  gate,  as  the  ampli- 
fier. The  logic  gate  has  low  input  ca- 
pacitance, high  gain,  and  high  output 
drive  capacity,  so  it  works  quite  well  in 
a  VFO  circuit,  with  far  fewer  parts 
than  the  usual  designs. 

While  I  initially  considered  using  a 
variable  capacitor  to  tune  the  VFO.  it 
occurred  to  me  that  most  hams  are  not 
going  to  have  a  small-value  variable 
capacitor  and  a  vernier  reduction  drive 


in  their  junk  boxes.  So,  scratch  that 
idea!  What  I  ended  up  with  was  a  VFO 
that  is  actually  a  VCO — voltage-con- 
trolled oscillator,  While  there  are  some 
transceiver  kits  that  use  voltage-con- 
trolled-capaci lance  diodes  (varactors) 
to  tune  their  VFOs,  I  opted  for  a  sim- 
pler and  more  economical  approach — 
using  the  voltage-variable  drain-source 
capacitance  of  Q3,  a  2N7000  MOSFET, 
to  tune  the  oscillator.  The  voltage  on 
the  drain  of  this  device  is  controlled  h\ 
a  ten-turn,  panel-mount  pot,  a  device 
available  though  Mouser  and  Digi- 
Key.  among  others.  This  circuit  covers 
the  entire  CW  portion  of  40  meters,  at 
roughly  15  kHz  per  revolution  of  the 
tuning  pot — -a  lame  enough  ratio  for  a 
CW  receiver.  For  improved  stability* 
the  VCO  components  are  shielded  in  a 

Continued  on  page  12 
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|                                                 PARTS  LIST 

R1,47 

1  M 

R26 

390  k 

R2t5 

470 

R29 

10  M 

R3 

220 

R30 

10 

R4.  7,  9-12,  45,48 

1  k 

R39 

47 

R6 

22 

R1 6,  32-34 

56  k 

R8.31 

330 

R35 

12k 

R13,  20,  26 

47  k 

R37 

1 0  k  audio  taper  pot 
(vol.) 

R1 4,  15,19,25 

27  k 

R40 

100  k  10-turn  panel- 
mount  pot  (tuning) 

R17,  23,  38,  41,43 

100  k 

R42 

100 

R1 8,  24 

33  k 

R44 

100  k  miniature 
trimpot  (RIT) 

R21,27t36 

150  k 

R46 

3.3  k 

R22 

22  k 

All  resistors  1/4  W  5%  or  better,  unless 
otherwise  noted. 

C1,13 

820  pF  5%  silver  mica 
or  NPO 

C15,  35,  38 

100jllF  16  V 

electrolytic 

C2.41 

270  pf  5%  NPO 

C21 ,  23 

0.01  jiF  5%  poly 

C3-9, 17-2Qt26~ 
28,  33,  36,  37 

0.01  liF  ceramic 

C25,  29,  30 

0.047  pF  ceramic 

CIO 

100  pF  5%  silver  mica 
or  NPO 

d  J  1 ,   &£. 

10mF16V 
electrolytic 

C11,  16,22,24 

0.0047  pF  5%  poly 

C34 

470  pF  16  V 
electrolytic 

C12 

47  pF  ceramic 

C39 

25  pF  trimmer 

C14 

470  pF  5%  silver  mica 
or  NPO 

C40 

3  pF  NPO 

Q1 

2H2??? 

Q2 

IRF510orlRF511 

Q3,  4 

2N7O00 

01,2,4 

1N914or1N4148 

D3 

1N4001  or  equivalent 

U1 

74HC86  quad  XOR  gate  —  DO  NOT  substitute  74HCT86 

U2 

LM1496  double- 
balanced  mixer 

U4 

78L05  5  volt  regulator 

U3 

LM3900  quad  Norton 
amp 

U5 

LM386  audio  amp 

T1 

Primary;  33T  26 
AWG  Sec,:2T22 
AWG  on  T-50-2  core 

T2 

1  k  CT  8  ohm  audio 
transformer 

L1 
1 

1  uH  axial  RF  choke 
or  1  ST  22  AWG  on  T- 
50-2  core 

L4 

1 .4  jiH  1 7T  22  AWG 
on  T-50-2  core 

L2 

1  mH  200  mA  axiaf 
RF  choke 

L5 

120  uH  axial  RF 
choke 

L3 

1+6uH  1ST  22  AWG 
on  T-50-2  core 

L6 

10  uH  axial  RF  choke 

F1 

1  A  fast-blow  in  line  with  power  cord 

The  Card-File  40 

continued  from  page  II 

small  enclosure  made  of  copperelad 
PC  board  material. 

Using  a  VCO  in  this  manner  makes 
addition  of  an  RIT  a  simple  mailer.  A 
sample  of  the!  keyer  voltage  is  added 
into  the  VCO  control  voltage  to  shift 
its  frequency  during  transmitter  key- 
ing, so  thai  a  received,  demodulated 
signal  on  the  same  frequency  as  the 
transmitter  frequency  will  fall  within 
the  700  Hz  CW  filter. 

Notice  that  the  output  of  the  VCO  is 
indicated  in  the  schematic  as  3.500  to 
3.575  MH/,  half  that  of  the  transceiver 
operating  frequency.  The  VCO  fre- 
quency cannot  be  the  same  as  the 
transmitter  frequency,  or  else  during 
transmit,  energy  from  the  RF  power 
amplifier  circuitry  will  enter  the  VCO, 
causing  its  frequency  to  be  pulled.  So, 
we  generate  our  VCO  signal  at  half  the 
transceiver  frequency,  and  use  a  firc- 
quency-doubler  circuit  to  keep  the 
VCO  well-hehaved.  This  double?  cir- 
cuit consists  of  XOR  gate  UID  and 
phase-shift  network  L5,  C40,  and  R46, 

The  output  of  the  VFO  doubler  U 1 D 
is  coupled  lo  the  pre-driver  amplifier 
QL  a  2N2222  transistor,  which  in  turn 
drives  Q2,  the  power  amplifier  transis- 
tor, an  IRF510  MOSFET.  To  reduce 
the  final  amplifier  drive  requirements, 
the  inductor  in  the  collector  circuit  of 
Ql  is  resonated  against  the  gate  ca- 
pacitance of  Q2.  The  output  of  the  PA 
is  low-pass-filtered  by  a  broadband 
pi-L  network,  and  delivers  2  watts  into 
50  ohms,  with  the  second  harmonic 
down  40  dB.  The  efficiency  of  this 
power  amplifier  is  superb,  at  least  80%, 
so  no  heat-sinking  of  the  PA  transistor  is 
necessary.  Another  nice  feature  of  this 
design  is  that  the  PA  transistor  does  not 
self-destruct  if  the  transmitter  is  keyed 
with  no  antenna  attached.  No  one  likes 
to  have  to  do  field  repairs! 

Turning  now  to  the  receiver  side  of 
the  Card- File  40, 1  have  seen  a  number 
of  different  devices  used  for  the  de- 
modulator of  direct-conversion  receiv- 
ers, including  diode-ring  mixers,  dual- 
gate  MOSFETs,  NE602  or  CA3028  ICs. 
I  chose  here  to  use  an  LM1496  mixer 
1C  simply  because  it  is  the  least  ex- 
pensive and  most  commonly  available 
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device  of  the  group.  It  has  the  advantage 
of  possessing  conversion  gain,  which 
acts  as  the  equivalent  of  one  stage  of  RF 
amplification.  Additionally,  the  LMI496 
has  better  dynamic  range  than  an 
NE602,  and  better  rejection  of  in-band 
AM  signals  than  a  dual-gate  MOSFEX 
The  VCO  doubler  drives  the  carrier  in- 
put of  the  LM1496.  and  a  sample  of 
the  antenna  voltage  drives  its  signal 
input. 

One  portion  of  this  design  that  has 
been  used  in  many  other  QRP  trans- 
ceivers is  the  transmit/receive  switch- 
ing circuit,  which  couples  the  antenna 
signal  through  CI 2  into  ihe  signal  in- 
put of  the  LM1496.  Shunt  diodes  D1 
and  D2  connect  between  C12  and 
ground.  During  transmit,  the  high  am* 
plitude  of  voltage  applied  to  CI 2  will 
be  clamped  by  these  diodes  prior  to 
reaching  U2,  preventing  this  IC  from 
being  damaged  by  overvohage  at  the 
signal  input.  When  no  large  signals  are 
present  at  the  antenna  during  receive, 
these  diodes  possess  a  high  imped- 
ance, allowing  antenna  energy  to  reach 
the  LM 1496. 

The  output  of  the  LM1496  is  coupled 
through  audio  transformer  T2,  and  is 
amplified  by  one  section  of  U3,  an 
LM3900  op  amp.  Those  familiar  with 
this  part  will  recognize  it  as  a  Norton 
op  amp,  which  is  a  device  providing 
current  gain,  as  opposed  to  conventional 
op  amps,  which  provide  voltage  gain. 
The  Norton  op  amp  possesses  low- im- 
pedance inputs,  referenced  to  ground. 
This,  plus  the  very  low  power  consump- 
tion of  the  part,  make  it  well  suited  for 
operation  from  a  single  12  volt  battery 
supply. 

Filtering  of  the  CW  signal  is  per- 
formed by  sections  A  and  B  of  the 
LM3900.  This  circuit  is  a  200  Hz 
wide,  Blinchokoff  bandpass  filter  cen- 
tered at  700  Hz  (see  my  73  article  "HI- 
PER  Audio  Filter;'  May  1994),  pos- 
sessing very  low  overshoot  and  ringing 
for  best  intelligibility  of  the  CW  signal. 
Use  of  this  particular  active  circuit  to- 
pology allows  this  filler  to  be  con- 
structed without  requiring  high-pre- 
cision components.  Those  familiar  with 
use  of  a  direct-conversion  receiver  will 
appreciate  the  extra  attention  to  the 
CW  filtering.  Admittedly,  compared 
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lo  a  single-sideband,  superheterodyne 
rig,  a  direct-conversion  receiver  is  at 
somewhat  of  a  disadvantage  due  to  its 
lack  of  single-signal  reception,  which 
increases  the  received  QRM  and  QRM. 
Addition  of  a  high  performance  filter 
such  as  this  goes  a  long  way  to  making 
this  a  usable  transceiver.  In  this  circuit, 
the  virtues  of  the  Norton  op  amp  arc 
especially  apparent  If  convcniional  op 
amps  were  used  instead,  two  additional 
op  amps  and  six  extra  resistors  would 
be  required  to  perform  the  same  filtering 
function. 

Section  C  of  the  LM3900  buffers  and 
amplifies  the  output  of  the  CW  filter 
where  the  output  of  this  amplifier 
stage  is  clipped  by  diode  D4  and  the 
body  diode  of  Q4  lo  limit  noise  from 
transmit/receive  transients,  atmospher- 
ics, etc.  The  signal  from  U3C  enters 
volume-control  resistor  R37  on  its  way 
to  U5,  an  LM386  audio  driver  IC.  This 
provides  output  for  a  pair  of  8-ohm 
headphones.  Transistor  Q4,  a  2N7000 
MOSFET,  also  serves  as  a  receiver 
mute.  The  gate  of  this  MOSFET  is  tied 
to  the  keying  voltage  from  U1B,  which 
causes  this  transistor  to  shunt  the  re- 
ceiver signal  from  the  input  of  the  U5 
to  ground  when  the  key  is  down.  For  a 
sidetone  monitor,  section  D  of  Ul  is 
set  up  as  a  700  Hz  phase-shift  oscilla- 
tor, which  is  coupled  into  the  audio 
amplifier  though  R47. 

Overall,  the  receiver  possesses  on 
the  order  of  1 10  dB  gain  from  antenna 
to  headphones,  and  if  proper  board 
layout  is  followed,  there  is  no  ten* 
dency  for  oscillations  or  microphonics 
in  the  audio. 

A  nominal  power  supply  of  12.6 
volts  is  required  to  operate  this  trans- 
ceiver. Diode  Dl  and  a  one-amp  fuse 
protect  the  circuit  against  accidental 
reverse-voltage  connections.  A  78L05 
regulator  provides  a  stable  five  volts 
for  the  VCO  circuit,  preventing  drift  or 
chirp  of  the  CW  signal. 

The  radio- frequency  coils  used  in 
this  rig  are  fairly  simple  to  build — they 
are  all  wound  on  Amidon  T-50-2  iron- 
powder  toroidal  cores,  with  enameled 
copper  wire  used  for  the  windings.  Re- 
member that  turns  are  counted  as  the 
number  of  times  the  wire  passes  through 
the  center  of  the  core.  Pay  attention 


also  to  the  winding  direction  of  the  sec- 
ondary of  the  VCO  coiL  If  it  is  the  wrong 
direction,  the  VCO  will  not  oscillate! 

I  built  up  the  circuitry  on  a  three-by- 
fivc-inch  piece  of  coppenclad  PC-board 
material,  cut  to  fit  inside  the  card-file 
box.  Components  were  mounted  using 
the  "dead-bug"  construction  method,  us- 
ing the  PC  board  as  a  ground  plane. 
Keeping  the  construction  simple,  the 
circuit  board  was  mounted  on  the  base 
of  the  box  with  standoffs.  I  soldered 
brass  6-32  nuts  inside  the  upper  cor- 
ners of  the  box  to  mount  the  front 
panel.  Holes  in  the  back  were  drilled  to 
accommodate  the  antenna  coax  con- 
nector and  12  volt  power  plug.  The 
front  panel  was  cut  out  of  a  piece  of 
copperclad  PC  board  material,  with 
holes  drilled  for  the  tuning  and  volume 
controls,  the  headphone  and  key  jacks, 
and  the  mounting  screws.  Mount  the 
front  panel  copperside  down  for  best 
grounding.  Using  a  card-file  box  like  this 
protecLs  the  knohs  and  jacks  under  the 
lid  of  the  box  when  it  is  closed  and  nol  in 
use.  Also,  there  is  enough  room  under 
the  lid  lo  store  a  pair  of  ear-bud  style 
headphones,  a  small  straight-key,  or 
maybe  a  pad  of  paper  for  logging  while 
you  are  operating  in  the  wilderness. 

Final  alignment  of  the  transceiver 
requires  a  frequency  counter  or  cali- 
brated receiver.  First,  it  is  necessary  lo 
ascertain  that  the  doubled-VCO  fre- 
quency covers  the  desired  frequency 
range,  from  one  end  lo  the  other  of  the 
tuning  control— 7.000  to  7.150  MHz. 
Trimcap  C39  is  used  to  shift  the  fre- 
quency range.  If  the  frequency  range 
cannot  be  brought  into  range  using  C39, 
it  is  possible  to  add  or  subtract  a  turn 
from  the  toroid  Tl  to  alter  its  inductance 
as  needed. 

The  R1T  control  R44  must  be  adjusted 
so  that  the  VCO  frequency  shifts  by 
700  H/  between  transmit  and  receive 
modes.  With  a  50  ohm  dummy  load  on 
the  antenna  connector,  key  the  trans- 
mitler,  and  observe  the  frequency  shift. 
If  calibrating  using  a  receiver  without 
fine  resolution  on  its  readout,  we  can 
set  the  RIT  by  setting  the  calibration 
receiver  tuning  to  zero-beat  against  the 
VCO  frequency.  On  key-down  of  the 
transceiver,  its  VCO  frequency  should 
be  heard  in  the  calibration  receiver  as  a 
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700  Hz  audio  tone — roughly  F  above 
middle  C  if  you  have  access  to  a  piano, 
or  the  same  pitch  as  the  sideione  oscil- 
lator in  the  transceiver  Set  R44  as  nec- 
essary and  repeat  until  the  RTT  offset  is 
where  is  needs  to  be* 

For  the  Extra  Class  hams,  the  lack  of 
dial  calibration  is  not  a  problem — you 
just  operate  where  you  hear  other  CW 
operators  working.  But  for  those  who 
are  limited  in  the  frequencies  they  can 
use,  and  need  to  keep  track  of  their  fre- 
quency, it  is  a  good  idea  to  add  a  turns- 
counter  knob.  These  are  available  from 
Mouser  and  Digi-Key.  You  can  then 
calibrate  the  VFO  against  another  re- 
ceiver, and  put  together  a  conversion 
chart  to  determine  the  actual  frequency 
of  the  rig  versus  the  position  of  the 
tuning  control  knob.  This  chart  may 
be  mounted  on  the  inside  lid  of  the 
chassis  box. 

After  the  final  tweaking  has  been 
performed,  paint  the  VCO  coil  with 
clear  fingernail  polish  or  Q-dope  to 
hold  the  turns  in  place,  and  reduce  its 
susceptibility  to  microphonics. 

How  does  it  operate?  Not  too  bad!  On 
the  receiver  side,  this  rig  is  hot  enough  to 
hear  anything  I  can  pick  up  with  my 
"real"  ham  equipment.  The  CW  filter  re- 
ally cuts  the  noise  without  distorting  the 
signal,  so  the  audio  is  comfortable  to  lis- 
ten to-  With  a  well-regulated  power  sup- 
ply, the  transmitted  signal  was  found  to 
be  clean  and  chirpfree.  My  first  contact 
using  this  rig  was  with  a  W4  in  Florida; 
my  second  QSO  was  with  a  CL2  in 
Cuba!  It  sure  is  a  pleasure  to  receive  T-9s 
on  a  home-brew  rig! 

There  is  plenty  of  room  left  within 
the  card-file  box  for  other  options  to 
customize  your  Card-File  40.  You 
could  add  ten  NiCd  A  A  cells  to  make 
the  rig  truly  portable.  You  could  add  a 
simple  keyer  circuit,  perhaps  a  crystal 
oscillator  calibration  circuit,  or  any  of 
many  other  many  possibilities.  Or,  if  you 
are  like  me,  you  will  have  so  much  fun 
with  this  little  rig  that  you  won't  want  to 
take  it  off  the  air  long  enough  to  modify 
it  Enjoy  this  project — I  sure  did — and 
I'll  look  for  you  on  40  meters! 
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Number  IB  on  your  Feedback  card 


The  EZ-BZ  Deck  Antenna 

A  compact  20-meter  dipole  with  linear  loading  and  a  bend. 


Al  Bregman  AB2BZ 

1 0  Anthony  Drive 

New  Paitz  NY 12561 


f  you'd  like  a  compact  20-meter 
antenna  that  can  be  erected  on  your 
deck  or  porch  in  a  jiffy,  consider 
building  the  EZ-BZ.  For  an  investment 
of  about  $25  in  materials  (excluding 
coax)  and  a  couple  of  hours  at  your 
workbench,  you'll  have  a  20-meter  di- 
pole that's  much  smaller  than  a  stan- 
dard half- wavelength  dipole,  yet  per- 
forms very  well. 

The  EZ-BZ  gets  me  good  signal  re* 
ports  on  SSB  with  my  Ten-Tec  Argosy 
at  50  watts  and  also  with  my  1 2-watt 
monoba nder,  an  MFJ  Model  9420. 
Some  DX  stations  are  surprised  to 
learn  that  I'm  using  modest  power  and 
a  home-brew  loaded  dipole — from 
mv  deck! 


Design  and  construction 

About  a  year  ago,  I  set  out  to  design 
and  build  a  compact  20-meter  dipole 

that  could  be  easily  erected  on  my 
deck  and  quickly  dismantled  at  day's 
end.  Ideally,  its  performance  on  20 
meters  wouldn't  be  too  different  from 
that  of  my  half- size  G5RV.  The  result 
of  my  efforts  is  Lhe  EZ-BZ  deck  an- 
tenna, named  for  its  easy  (EZ)  assem- 
bly and  its  two  main  components. 
Bamboo  stakes  and  Zip  cord  (not  to 
mention  my  call!).  Long  a  favorite  for 
home-brew  antenna  projects,  bamboo 
combines  rigidin  and  light  weight  and 
is  readily  available  at  garden  supply 
stores.  Two  six-foot  bamboo  stakes  support 
the  wire  radiator:  ordinary  18-gauge  zip 


r-t-M-K 


1/2' 


T 


Fig,  L  Linear  loading  of  the  :ip  cord  on  a  bamboo  stake  (not  to  scale).  See  text  for  details. 
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cord.  Zip  cord  was  chosen  because  it  is 
insulated  and  very  flexible. 

At  the  outset,  I  knew  that  some  form 
of  loading  would  be  required.  I  opted 
for  linear  loading  because  it  is  consid- 
ered  to  be  less  "lossy"  than  a  loading 
coil.  In  the  EZ-BZ,  the  linear  loading 
consists  of  three  lengthwise  runs  of  zip 
cord  along  each  six-fool  bamboo  stake 
(Fig,  1).  To  make  the  antenna  resonant 
at  14  MHz,  an  additional  six  feet  (ap~ 
pro\imaiely)  of  zip  cord  are  required. 
The  six  feet  of  zip  cord  simply  droop 
from  the  end  of  each  stake,  making  the 
EZ-BZ  a  bent  dipole.  The  bent  dipole 
design  keeps  the  horizontal  span  to  a 
minimum  <  1 1  feet),  yet  does  not  caui*e 
very  much  signal  loss. 

The  zip  cord  is  fed  directly  by  RG-58 
coaxial  cable,  without  a  halun  The  coax 
is  connected  to  the  zip  cord  via  two 
screws  in  the  conduit  portion  of  the  an- 
tenna mount  (Fig-  2k  The  other  prom- 
inent feature  of  the  antenna  mount  is  a 
PVC  T.  The  T  holds  the  two  stakes  se- 
curely, yet  permits  the  antenna  to  be  as- 
sembled or  dismantled  in  just  a  few 
minutes. 

Assembling  the  antenna  mount 

The  parts  required  for  the  EZ-BZ  are 


listed  in  Table  1.  The  antenna  mount 
consists  of  a  heavy-duty  l-l/4-inch 
PVC  T  attached  to  a  length  of  1-1/4- 
inch  PVC  electrical  conduit  (Fig,  2).  I 
used  a  one-foot  length  of  conduit,  but 
for  some  installations  a  longer  conduit 
might  be  more  appropriate.  The  first 
step  in  constructing  the  antenna  mount 
is  drilling  two  5/32-inch  holes  in  the 
conduit  to  accommodate  the  screws. 
The  screw  holes  should  be  one-half  inch 
below  the  junction  of  the  conduit  and  the 
T  A  one-quarter-inch  hole,  drilled  five 
inches  below  the  screw  holes,  permits 
the  coax  to  exit  the  conduit. 

The  PVC  T  supports  the  two  bam- 
boo stakes  by  their  own  levered  weight 
against  the  inner  edges  of  the  T  (Fig* 
2).  The  angle  between  the  two  stakes  is 
about  150°,  making  the  EZ-BZ  a — 
slightly — inverted  V.  As  an  option,  you 
can  increase  that  angle  to  about  165° 
by  reducing  the  interior  diameter  of 
the  PVC  T.  Simply  insert  a  one-inch 
length  of  the  PVC  conduit  into  each 
end  of  the  T  until  the  ends  of  the  in- 
serts are  flush  with  the  ends  of  the  T. 

Selecting  and  weatherprooflng  the 
bamboo  stakes 

The  pair  of  bamboo  stakes  used  for 
the  antenna  should  be  fairly  straight 
and  have  about  the  same  diameter, 
Weatherprooflng  is  done  with  a  wrap 
of  black  vinyl  electrical  tape.  The  tape 
is  wrapped  from  the  tapered  end  of  the 
stake  toward  the  wide  end,  with  an 
overlap  of  about  half  the  tape  width  on 
successive  turns. 

Attaching  the  zip  cord  to  the  stakes 

In  the  finished  product,  the  zip  cord 
is  secured  to  the  wrapped  bamboo 
stakes  with  cable  ties.  Since  the 
snugged- up  cable  ties  cannot  be  loos- 
ened, the  zip  cord  is  initially  affixed 
with  twist  ties.  Begin  the  process  by 
completely  separating  the  two  conduc- 
tors in  23  feet  of  zjp  cord  and  attaching 
a  split  ring  connector  to  one  end  of 
each*  The  split  ring  connectors  will  be 
at  the  fcedpoint. 

Fig- 1  shows  the  pattern  of  the  linear 
loading  on  a  bamboo  stake.  The  pat- 
tern of  the  runs  on  the  two  stakes 
should  be  mirror  images,  since  the  two 
halves  of  a  dipole  should  be  mirror 
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PVCTEE 


BAMBOO  STAKE 


CABLE  TIE 
ZIP  CORD 


WASHER 
HEX  NUT 

LOCK  WASHER 


SPLIT 
CONNECTOR 

SCREW 
WING  NUT 


PVC  CONDUIT 


RG-58  COAX 


Fig.  2*  Construction  details  of  the  antenna  mount,  showing  the  PVC  Tt  which  supports 
the  bamlxm  stakes,  and  the  connections  of  coax  to  zip  cord  via  screws  in  the  PVC  conduit. 


images  of  each  other.  Start  the  firsl 
lengthwise  run  by  attaching  the  zip 
cord,  three  inches  from  the  split  ring 
connector  to  a  wrapped  bamboo  stake, 
seven  inches  from  the  wide  end.  Se- 
cure the  zip  cord  with  twist  ties  every 
seven  inches  (or  closer),  with  the  last 
tie  being  two  inches  from  the  tapered 
end.  After  the  third  (final)  run,  add  a 
twist  tie  one-hall1  inch  from  the  tapered 
end  so  that  the  "taiP  will  droop  from 
the  tip, 

Approx i  mately  si x -and-a-hal  f  feel 
of  zip  cord  will  initially  hang  free  from 
the  end  of  each  stake.  The  exact  length 
doesn't  matter  at  this  stage,  hut  it 
should  be  the  same  on  the  two  stakes. 
If  not,  adjust  the  lengths  of  the  runs  so 
that  the  overhangs  are  the  same, 

Finally,  replace  the  twist  ties  with 
cable  lies,  Ai  the  turns,  secure  the  cable 
ties  over  both  wires.  Check  thai  the  ad- 
jacent runs  of  zip  cord  are  evenly 
spaced  around  the  circumference  of 
the  stake  and  that  they  do  not  touch 
each  other. 

Assembling  and  erecting 
the  antenna 

To  assemble  the  antenna,  insert  the 
wide  ends  of  the  bamboo  stakes  into 
opposite  ends  of  the  T  until  about  an 
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inch  of  each  stake  protrudes  from  the 
other  side.  After  you  secure  the  split 
ring  connectors  with  the  wing  nuts,  the 
antenna  can  be  erected. 

The  required  mast  height  will  depend 
on  the  heiuht  of  the  deck.  For  mv  deck,  a 
10-fool  mast  sccm>  adequate  because 
the  deck  floor  is  nine  feet  above  the 
ground.  I  use  two  five-foot  lengths  of 
one-and-one-quarter-inch  PVC  electrical 
conduit,  which  is  the  same  conduit  used 
for  the  antenna  mount.  Electrical  conduit 
is  sold  in  10-foot  lengths,  with  one  end 
flared.  I  strap  one  live- foot  section  to  a 
deck  post  and  insert  the  other  five-foot 
section  into  the  flared  opening  of  the 
bottom  section.  A  PVC  connector  se- 
cures the  antenna  mount  to  the  top  of  the 
mast.  To  rotate  the  antenna.  I  simply  turn 
the  mast  by  hand. 

CAUTION;  The  ends  of  a  dipole 
have  high  RF  voltages,  which  can 
cause  burns.  The  antenna  should  be 
erected  high  enough  or  the  deck  cor- 
doned off  that  the  ends  cannot  come 
into  contact  wilh  people  or  animals. 
For  RF  safety,  the  power  output  should 
be  limited — and  antennas  should  never 
be  erected  near  power  lines. 

Adjusting  antenna  length 

The  electrical  length  of  the  EZ-BZ  is 


adjusted  after  the  antenna  has  been 
erected  on  a  mast  at  its  final  location. 
For  a  deck  installation,  the  EZ-BZ 
should  initially  be  positioned  so  that 
the  axis  oflhe  antenna  is  peqjendicular 
to  the  side  of  the  house.  This  orienta- 
tion eenerallv  sives  the  lowest  SWR 
readings. 

When  adjusting  the  length  of  the  zip 
cord,  trim  both  drooping  ends  about 
one-half  inch  at  a  time  until  the  SWR 
is  at  a  minimum  at  the  desired  fre- 
quency. Initially,  my  20-meter  HZ-BZ 
had  an  overhang  of  six  feel,  six  inches, 
and  was  resonant  at  13.7  MH/  (1:1 
SWR).  Trimming  eight  inches  from 
each  drooping  end  (final  length:  five 
feet.  10  inches)  increased  the  roonant 
frequency  to  14.15  MHz  (1:1  SWR). 
The  SWR  curve  is  shown  in  Fig.  3. 
Since  the  SWR  does  not  exceed  1,7:1 
across  the  entire  20- meter  band.  I  am 
comfortable  usins  the  EZ-BZ  without 
an  antenna  tuner.  All  SWR  measure- 
ments  were  made  with  an  Auiek  RF 
Analyst,  Model  RF-1 . 


Qty. 


Parts  List 


Description 


23  ft.     black  18-gauge  zip  cord 

6        6-foot  bamboo  stakes 

round  head  8-32  3/4-inch 
brass  screws 


brass  hex  nuts 


2  brass  wing  nuts 

4  brass  washers 

2  bronze  lockwashers 

2  ring  connectors 

2  split  ring  connectors 

Black  vinyl  electrical  tape,  3/4- 
1-inch  wide 


or 


4-3/8-inch-long  (across  top)  heavy- 
duty  PVC  tee,  1-1/4-inch  diameter 

Schedule  40  PVC  electrical  conduit 
(gray),  1-1/4-inch  diameter 

RG-58  coaxial  cable 

Cable  ties 

Twist  ties 


Table  L  Parts  list. 
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Photo  A.  The  20-meter  EZ-BZ  antenna  era  ted  on  the  author  s  deck 


The  basic  design  of  the  EZ-BZ  can 
be  adapted  for  use  on  other  HF  bands. 
Trimming  the  tails  to  about  21  inches 
creates  a  17-meter  EZ-BZ.  For  a  IO- 
meter EZ-BZ,  no  linear  loading  is  re- 
quired. Each  bamboo  stake  supports 
about  eight  feet,  one  inch  of  zip  cord: 
Five  feet,  eight  inches  are  attached  to 
the  six-foot  stake  and  the  remaining 
two  feet,  five  inches  droop  from  the 
tapered  end.  To  work  more  than  one 


Fig.  3.  The  20- meter  SWR  curve. 


band,  just  switch 
the  bamboo  stakes, 
which  takes  only 
few  minutes. 

Performance 


I  have  used  the 
20-meter  EZ-BZ 
for  nearly  a  year 
with  considerable 
success.  Using  the 
Argosy  at  50  watts, 
I  have  compared 
its  performance  to 
that  of  my  half- 
size  G5RV.  The 
EZ-BZ  was  erected 
20  feet  above  the 
ground  and  rotated 
to  the  same  orien- 
Lalion  as  the  G5RV, 
which  is  35  feci 
above  the  ground. 
The  comparisons 
were  made  the 
old-fashioned 
way — by  switch- 
ing antennas  dur- 
ing QSOs  with 
very  patient  hams. 
In  a  QSO  with 
Andy  VE30RE, 
located  200  miles 
north  of  Toronto, 
the  signal  report 
was  S7  fur  both  antennas.  Likewise, 
Dick  K9FA  in  Wisconsin  could  detect 
no  difference  in  signal  strength,  with 
both  antennas  scoring  S8.  An  interest- 
ing  comparison  was  made  during  a  QSO 
with  two  hams,  John  VE6AI V  in  Alberta 
(Canada)  and  Larry  W4ERN  in  Florida. 
John  gave  the  edge  to  the  EZ-BZ  (S6 
vs.  S5),  while  Larry  gave  it  to  the 
G5RV  (S7  vs.  S6).  In  all  of  the  com- 
parisons, I  could  detect  no  obvious  dif- 
ferences in  signal  strength  on  receive* 
Rotating  the  EZ-BZ  occasionally  re- 
sults in  a  change  in  signal  strength,  but 
rarely  is  the  difference  dramatic. 

In  conclusion,  the  EZ-BZ  has  defi- 
nitely met  my  requirements  for  a  com- 
pact, easy-to-assemble  antenna  with 
respectable  performance.  It  may  be  just 
the  ticket  for  those  who  would  like  to 
"clear  the  deck1'  and  make  way  forji 
different  style  of  hamming! 


NEW  for  ham  radio  operators! 


Sizrf  sh*WrTi:  15  '/**  ill   t** 

Put  the  weather 
on  your  wall 

The  Weather  Picture  *  is  an  eye  -popping  new 
wall  unit  thai  continuously  displays  all  the  vi- 
tal weather  data  \nu\e  pit  ^elected.  Big  ted 
numerals  are  easy  to  read  from  across  the  room, 
day  or  night. 

Available  in  2  sizes,  in  an  elegant  brushed 
aluminum  or  solid  teak  frame.  Teamed  with 
our  famous  ULTLMETER'  Weather  Slat  ion. 
The  Weather  Picture  System  provides  plenty  of 
data  to  satisfy  ihe  most  dedicated  weather  buff. 

For  complete  details*  wTriie  or  call  us 
TOLL-FREE  at  1-800-USA-PEET. 

Wireless  display  now  available! 


Visit  our  Web  Site  to  see  and 
actually  try  our  Weather  Stations: 

www.peetbrosxom 


FEET  BK( )S  COMPANY 

1308-9057  Pom  A^e  .  Ocean,  NJ  07712 
Our  Z3rd  year  C  r999  Pee*  »r<w 


http://www.rossdist.com 


KENWOOD 

TM-V7A 

Diiiit-Btind 
FM  Mobile 


|  RDt'l 


Chrcfc  Oui  1  >ur  Specials!  Wvn  On  In*  Web. 

Ow  W»  HAH  1*™  <■  Sta*-  *M  Pt*i*  Crt  TO»  ***■ 

ROSS  DISTRIBUTING,  78  S.  Sluic  Street,  Ptar«i,  ID  SJ16J 
I  imm  Tlc  -Eti  "J-4  *  9-2  Mumiiyi.  Clrttml  SfiurtlUY  A  Sunday 


CIRCLE  254  ON  READER  SERVICE  CARD 


DIRECTION   FINDERS 

VECTOR-FINDER 

HAND- HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  OSES 

ANY  FM  RCVR. 

ARKS  FOLD  FOR 

STORAGE « 

TYPE  VF-142  144-220  MHZ  $139.95 
TYPE  VF-14  2Q  LEFT-RIGHT  LEDS  & 

AUDIO,  144-220  MHZ  $239-95 
TYPE  VF-142QM  SAME  AS  Q   MODEL 

EXCEPT  FREQ. 144-500  MHZ  $289-95 
TYPE  VF-121Q  115-13  0  MHZ 

PLUS  121,5  MHZ  ELT  FREQ  $379.95 
CALL  ABOUT  HF  DF,   ADD  $4-50  S/H 

CA  ADD  TAX 


ABOUT  HF  DF, 
ATTENUATORS 


\ 


RADIO    ENGINEERS 


7969    ENGINEER    RDf     #102 
SAN    DIEGO,    CA  9  2111 

619-565-1319       FAX    619-571-5909 


CIRCLE  5fl  ON  READER  SERVICE  CARD 
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73  Review 


Our  Exciting  New  Fox 

How  one  club  settled  on  the  Hamtronics  T30L 


Larry  Anlonuk  WB9RRT 
P.O.  Box  452 
Marlborough  NH  03455 


The  storms  of  winter  were  just  a 
memory,  and  the  first  signs  of 
spring  were  showing  through.  In  some 
areas,  the  thoughts  of  young  men 
turned  to  love.  In  our  neck  of  the 
woods,  however,  it  was  obviously  time 
to  start  planning  ihe  early  summer 
foxhunts! 

Wanted:  a  new  fox 

Our  last  year  of  foxhunting  had  been 
fairly  successful.  Still,  the  club  had 
found  itself  in  a  couple  of  embarrass- 
ing predicaments.  Once,  the  small 
handheld  we  were  using  as  the  fox 
blew  its  RF  power  amplifier  transistor. 
This  happened  midway  through  the 
hunt,  so  by  the  time  anyone  figured  out 
what  was  wrong,  it  was  loo  late  to  re- 
start.  Another  time,  we  had  some  mis- 
communication  concerning  the  actual 
hunt  frequency,  Normalh  this  wouldn't 
have  been  a  problem,  but  we  had  a  few 
hunters  with  rock-hound  receivers.  At 
that  time  we  were  using  an  older  rock- 
bound  mobile  rig,  so  neither  the  fox 
nor  the  hunters  were  able  to  QSY. 
These  guys  wound  up  hunting  with 
other  groups,  but  there  was  a  fair 
amount  of  grumbling  that  could  have 
been  averted  by  a  frequency-agile  fox. 

So  what  do  we  need? 

We  set  a  few  minutes  aside  durinu 
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our  last  club  meeting  to  hash  over  the 
situation.  As  we  discussed  the  require- 
ments for  the  next  club  purchase,  sev- 
eral points  became  clear.  We  needed 
only  a  few  watts  of  output  power  for 
the  type  of  hunts  in  which  we  were  in- 
terested. We  needed  frequency  pro- 
gramming ability,  but  it  didn't  need  to 
be  fancy, 

(As  a  matter  of  fact,  we  remembered 
one  hunt  in  which  the  frequency  con- 
trol had  been  bumped  one  notch  as  the 
fox  was  being  hidden.  This  wasn't  no- 
ticed right  off,  but  by  the  time  we  got 
back  to  the  starting  point,  the  signal 
was  noticeably  raspy.  This  just  added 
more  challenge  to  that  hunt,  but  some- 
one remarked  that  it  shouldn't  be  loo 
easy  to  change  channels! > 

The  reprogramming  would  only  take 
place  once  or  twice  a  month  at  most. 
We  were  also  interested  in  a  means  of 
reprogramming  that  was  easy  to  inter- 
face to.  We  had  some  special  hunts 
where  the  fox  hider  would  try  some 
special  tricks,  such  as  switching  be- 
tween two  freqs  during  the  hunt,  or 
varying  the  frequency  plus  or  minus 
twenty  kHz  at  various  points  in  ihe 
hunt.  This  made  the  hunl  more  "life- 
like," This  was  the  downside  of  our 
hobby— we  found  ourselves  practicing 
for  jamming  situations  more  often  than 
enjoying  plain  old  competitive  hunts. 

We   also   wanted  true  continuous- 


wanted    something    we 


duty  operation.  In  case  the  controller 
went  crazy  and  stayed  in  PTL  we 

didn't  want  the  transmitter  to  melt 
down.  We  also  wanted  a  transmitter  we 
could  use  during  club  demos  and  train- 
ing sessions — not  continuously,  but  to 
key-down  for  a  couple  oi  minules  at  a 
time  without  yettinti  nervous  about  it. 
Finally,  we 
could  fix  ourselves,  and  that  had  £ood 
factory  support  if  we  needed  it. 

Steep  requirements 

This  seemed  like  a  fairly  steep  set 
of  requirements,  but  by  the  lime 
someone  mentioned  continuous-duty 
operation,  a  few  club  members  had  al- 
ready pulled  catalogs  from  their  pocket. 
The  fact  that  they  were  all  Hamtronics 
catalogs  was  neither  a  coincidence  nor  a 
conspiracy. 

Our  club  had  used  several  Hamtronics 
products  in  the  past— their  dedicated 
receivers  and  transmitters  were  cur- 
rently in  our  repeater,  RF  links,  and  a 
couple  of  APRS  applications.  The 
group  was  familiar  with  the  quality 
available  as  well  as  the  customer  sup- 
port. The  question  was  no  longer 
'which  vendor"  but  just  "what  transmit- 
ter." As  it  turned  out.  this  decision  was 
predetermined  as  well,  Hamtronics 
had  a  unit  that  lit  our  requirements 
perfectly. 


Photo  A.  The  Hamtronics  T30I  board. 

A  foregone  conclusion 

Opening  up  the  catalog,  one  of  the 
members  pointed  oul  the  T30.1  VHF 
FM  Exciter.  Two  to  three  watts  output. 
Continuous-duty  operation.  Separate 
audio  and  CTCSS  inputs.  Special  low- 
noise  synthesizer.  Frequency  accuracy 
of  2  ppni  available,  and  standard  on  the 
assembled  version.  And  it  was  direct 
FM-modulated,  and  could  accept  data 
rates  of  up  to  9600  baud. 

The  only  argument  concerned  whether 
to  buy  it  assembled  or  in  kit  form. 
Some  of  the  members  felt  that  building 
it  up  ourselves  would  give  us  a  better 
understanding  of  the  transmitter,  which 
would  be  helpful  in  future  modifica- 
tions. Others  pointed  out  that  the 
Hamtronics  documentation  is  clear 
enough  to  get  us  through  any  future 
mods,  and  that  we  should  get  our 
hands  on  the  thing  as  soon  as  possible. 
As  it  turned  out,  the  TXCO  option 
tipped  the  scale.  It  was  pointed  out  that 
the  high -stability  temperature-con- 
trolled oscillator  was  an  option  for  the 
kit,  but  was  included  with  the  pie-as- 
sembled module.  This  made  the  cost 
differential  just  $40  between  the  as- 
sembled unit  and  the  kit  with  the 
TXCO  option.  This  seemed  like  a 
small  price  to  pay  to  be  up  and  running 
as  soon  as  we  took  the  T301  out  of  the 
box.  (Since  the  T301/R301  series  of 
modules  no  longer  uses  crystals  for 
frequency  selection,  Hamtronics  can 
now  provide  next-day  service — there's 


i 


no  need  for  custom  crystals  to  be 
ground,) 

Checking  it  out 

We  ordered  the  T301  and  received  it 
just  a  couple  of  days  later.  As  usual, 
the  group  met  at  someone's  shack  to 
check  it  out.  On  first  glance,  the  ex- 
citer looked  just  like  what  we'd  expect 
from  the  Hamtronics  line.  The  rig  was 
built  on  a  high-quality  double-sided 
PC  board,  with  an  ample  ground  plane. 
High-quality  parts  were  used  through- 
out, including  a  twenty-pin  surface 
mount  device  on  the  bottom  side  of  the 
board.  Our  resident  repairman  liked 
the  use  of  sockets  for  the  ICs,  a  large 
heat  sink  on  the  PA  transistor,  and  the 
use  of  well-marked  connection  points. 
Our  resident  hacker,  on  the  other  hand, 
was  more  interested  in  setting  access 

^mr*  *w- 

to  the  circuitry.  He  liked  the  frequency- 
programming  DIP  switch,  which  gave 
easy  access  to  the  frequency  select  lines 
of  the  VCO — either  for  a  set  of  switches 
or  a  microcontroller.  He  also  seemed  in- 
terested in  the  fact  that  the  exciter  out- 
put can  be  varied  from  two  to  over 
three  watts  by  varying  the  supply  volt- 
age between  13.6  and  10  volts  DC 
(something  about  a  variable  power  out- 
put being  handy  in  one  of  the  "no 
holds  barred"  hunts  ...). 

Applying  power 

We  soldered  a  few  wires  to  the 
board,  and  were  up  and  running  in  just 


a  few  minutes.  Hooking  up  the  con- 
troller (a  Basic  Stamp)  proved  to  be 
only  a  slight  challenge.  Since  the  T301 
is  designed  primarily  for  repeater  ser- 
vice, it  doesn't  have  a  separate  PTT 
line.  The  unit  is  in  transmit  any  time 
power  is  applied.  We  simply  provided 
a  transistor  switch  to  supply  B-h  to  the 
exciter,  operated  by  the  controller.  We 
did  notice  that  there  is  a  provision  to 
keep  the  synthesizer  running  at  all 
times,  and  to  cycle  B+  to  the  RF  stages 
only.  This  is  because  there  is  a  slight 
delay  as  the  onboard  microcontroller 
boots  up  and  initializes  the  synthe- 
sizer, and  there  might  be  a  small  loss 
of  voice  or  data  during  this  time  in  a 
repeater  installation.  The  solution  to 
this  is  to  keep  the  synthesizer  powered 
continuously  (about  30  mA)  and  key 
the  transmitter  as  needed  via  the  B+ 
(about  550  mA).  In  our  case,  we  didn't 
need  lightning-quick  key-up,  so  we 
simply  cycled  power  to  the  entire 
board  and  made  sure  the  controller  as- 
sumed a  half-second  or  so  key-up  time 
before  it  sent  any  Morse  Code. 

The  Hamtronics  T301  checked  out 
quite  well  on  the  bench,  and  we  hope 
to  be  chasing  it  as  soon  as  the  last  of 
the  snow  clears  away.  Last  seen,  the 
rig  was  being  sized  to  fit  into  the  base 
of  a  clay  flower  pot,  with  a  dipole 
draped  through  the  branches  of  a  dead 
shrub  that  was  mounted  right  in  the 
pot.  (HinmtTL  Not  sure  if  I  was  sup- 
posed to  let  that  out  of  the  bag  or  not 

The  Hamtronics  T301  comes  in  sev- 
eral models,  with  band  splits  that  cover 
most  ham  and  commercial  bands.  It  is 
available  from  Hamtronics,  Inc.,  65 -D 
Moul  Road,  Hilton  NY  14468-9535. 
Phone:  (716)  392-9430,  E-mail:  [jv@ 
hamtronics.com].  A  complete  catalog 
also  is  available  on  their  Web  site 
[wwwJiamtronics.com]. 


SAVE  47%! 


on  12  months  of 


Only  $24.97 

Call  800-274-7373 
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Home-Brewing  a  3  kW+ 

Dummy  Load 

Corral  some  Cantermasto  check  out  your  big  gun  amplifier: 


Ronald  Lumachi  W2CQM 

73  Bay  26th  Street 

Brooklyn  NY  11214-3905 


ake  a  look  at  the  output  rating 
of  the  new-generation  high- 
power    linear   amplifiers,    and 

you'll  soon  know  full  well  why  the  oil- 
filled,  gallon-sized  once-venerated 
Hcalh  Cantcnna'  10(H)  W  dummy  load 
is  now  was  oui  of  its  class.  Even  a 
couple  of  3-5002s  loafing  along  under 
test  will  cause  the  oil  to  boil  and  over- 
flow. Imagine  what  a  pair  of  S877s 
will  do  under  lock  key!  You  could 
probably  fry  some  of  the  Colonel's 
chicken  to  perfection  when  pushing 
the  pedal  to  the  metal  with  these  tubes. 

There  arc  far  more  economical  ways 
to  prepare  these  culinary  delights,  but 
alas,  ihere  are  few  inexpensive  alterna- 
tives to  the  dummy  load  for  off-the-air 
testing  of  today's  powerhouse  amps. 
Consequently,  big  ticket  and  key-down 
carriers  abound  on  all  the  frequen- 
cies in  ihe  consternation  of  the  ran- 
chewcrs  and  net  controllers. 

By  default,  ihe  antenna  provide*  the 
only  easily  accessible  cheap  place  10 
dump  large  doses  of  RF  during  tuneups, 
Bui  just  because  many  amateurs  do  it, 
that  doesn't  make  it  right!  Admittedly, 
yours  truly  was  briefly  a  member  of 
that  group,  but  I  was  not  at  any  time 
during  that  period  pleased  with  what  I 
had  to  do  to  lest  my  amplifier  decks. 
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Because  of  my  uneasiness,  I  began  to 
consider  some  of  the  alternatives  to 
QRMing  the  world. 

Here's  one  idea  that  you  might  think 
worthwhile.  It's  based  on  the  adase 
that  one  man's  feast  is  another  man's 
famine.  Although  I  hate  the  use  of  this 
cliche,  it  is  Mm-  and  relevant  in  this 
project.  If  you'd  like  to  see  how  this 
relationship  correlates  to  building  a 
dummy  load  from  Heath  Cantcnna  dis- 
cards, read  on — I  promise  that  you  will 
be  pleasantly  surprised. 

Yes,  there  is  a  better  (and  less 
expensive)  way! 

The  consensus  of  radio  amateurs  re- 
garding on-the-air  testing  is  unanimous 
in  favor  of  its  elimination.  However, 
it's  not  realistic  to  expect  the  average 
brasspounder  to  lay  out  big  bucks  to 
buy  a  commercially  built  water-cooled 
dummy  load.  It's  simply  not  a  cost-ef- 
fective purchase-  Besides,  the  conven- 
tional thinking  is  that  if  you  tune  up  on 
the  air,  you're  only  on  for  a  brief  time- 
In  the  worst  case,  you1  re  only  disturbing 
a  couple  of  people. 

The  bottom  line  is  that  on-the-air  test- 
ing remains  the  cheapest  game  in  town 
and,  more  important,  you'll  get  away 


with  it  simpl\  because  no  one  v\ill 
know  that  it's  \ou  causing  the  interfer- 
ence. Fortunately  for  the  majority  of 
us,  most  hams  are  more  highly  prin- 
cipled, and  always  on  the  alert  for  a 
better  way  to  lest  their  finals.  I'm  con- 
vinced that  a  sensible,  rationally  priced, 
easily  duplicated  alternative  will  get  the 
boys  on  the  ham  bands  to  clean  up  their 
act  in  a  heartbeat, 

No  one  knows  how  many  Heath 
Cantcnna  dummy  toads  are  out  there 
languishing  under  benches  simply  be- 
cause they  can  no  longer  cut  the  mus- 
tard. The  high  output  of  the  modem 
amplifier,  developed  as  a  result  of  the 
FCCs  new  definition  of  "legal  limit," 
resulted  in  the  C  antenna's  demise. 
This  old  friend  can  no  longer  handle 
the  new  power  levels  safely. 

To  prove  the  point  thai  the  Heath 
units  are  in  disfavor,  walk  the  haniicsis 
and  check  out  the  large  numbers  of 
Cantcnna  discards,  the  dummy  load 
heroes  of  yesterday,  with  $5-$  1 5  price 
tags  on  them.  With  that  availability  and 
cost  factor  in  mind,  think  about  this 
scenario  for  a  moment:  What  if  you 
were  able  to  connect  up  a  bunch  of 
these  Heath  has-beens  safely  in  order 
to  accommodate  a  higher  absorption 
level  of  RF  power,  for  a  fraction  of  the 


Photo  A.  The  3  kW  dummy  toad  all  dressed  up  and  ready  to  go.  Tfie 
optional  circuit  with  the  RF  (top)  and  the  relative  output  meters  have 
replaced  the  Heath  minibox  on  the  lid  of  the  gallon  container.  The 
meter  chassis  was  mounted  vertically  so  that  the  rear  panel  could  he 
removed  for  convenient  access  to  the  circuitry.  The  sensitivity  control 
and  the  SO-239  are  located  on  the  top  of  the  enclosure.  7he  open- 
frame  115  VAC  gearhead  motor  driving  the  paint  stirrer  at  200  rpm, 
is  located  to  the  rear  Tfie  two  forlorn  Heath  discards  have,  in  a 
sense,  donated  their  vital  organs  to  give  their  big  sister  a  new  lease 
on  life. 


cost  of  a  commercial  dummy  load? 
Would  you  give  it  a  try?  The  answer  is 
obvious! 

It  can  and  has  been  done  (see  Photo 
A).  If  you  decide  thai  this  is  a  viable 
project,  buy  as  many  Cantcnnas  as  you 
can  (for  a  total  of  four).  But  while  ne- 
gotiating and  attempting  a  meeting  of 
the  minds  with  the  seller  (haggling), 
don't  divulge  the  reason  for  the  pur- 
chase. You' II  want  to  keep  the  price 
low.  Keep  in  mind  that  the  first  prin- 
ciple of  economics  dictates  that  the  de- 
mand for  an  item  and  its  price  are 
directly  related. 

Here's  where  some  acting  skills  can 
help.  Be  as  nonchalant  as  possible 
when  making  your  best  deal  and  avoid 
lipping  your  hand  about  what's  up 
your  sleeve.  As  a  matter  of  fact,  continu- 
ally question  rhetorically  (and  vocifer- 
ously in  the  Shakespearean  tradition) 


Ihe  sanity  of  your 
purchase  and  re- 
peat, as  often  as 
necessary,  that  you 
are  probably  mak- 
ing the  mistake  of 
your  life.  Croco- 
dile tears  at  this 
point  would  be  a 
plus,  Remember, 
the  tailgaters  are 
a  slick  bunch, 
and  if  there's  any 
hint  of  your  true 
motivation  for  the 
purchase.  1  can 
assure  you  it  will 
be  reflected  in- 
stantaneously 
(you  know  which 
way)  in  ihe  price. 

By  the  way, 
bring  a  pocket 
VOM  with  you  ro 
check  for  continu- 
ity and  resistance. 
Don't  be  alarmed 
if  the  meter  reads 
an  open  circuit. 
Heath  used  a  ro- 
bust 50-ohm  non- 
inductive  resistor 
but  made  the  in* 
ternal  connections 
with  some  rather 
thin-gauge  silver- 
plated  copper  It's  probably  the  flat 
stock  rather  than  the  resistor  that's 
bad.  Use  this  fact  to  drive  the  price 
even  lower  and  to  demonstrate  further 
that  your  sanity  remains  in  serious 
question.  What  you  want  to  do  in  this 
charade  is  to  point  out  that  it's  foolish 
to  purchase  ham  equipment  that's  de- 
fective. Remember,  it's  all  done  in  fun 
and  a  successfully  wrought  deal  en- 
hances the  hamfest  experience  for  both 
parties. 

Those  who  don't  enjoy  this  style  of 
bazaar  negotiating  may  then  direct 
their  energies  to  other  pursuits  and  ad- 
vertise their  Cantenna  needs  on  the 
Internet,  BBS  bulletin  boards,  or  re- 
flectors. I've  been  down  that  route,  and 
the  number  of  responses  will  surprise 
you.  Shipping  is  not  really  a  problem. 
In  order  to  make  certain  that  the  min- 
eral oil  (it's  harmless)  doesn't  leak  out, 
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Photo  B.  A  close-up  view  of  the  resistor  support  structure.  Note  that  the  mo  threaded  in- 
sulators are  blacking  the  return  path  to  ground.  Tfie  two  aluminum  supports  have  been 
cut,  drilled,  and  bent  to  shape  to  accept  the  insulators.  If  you  are  unable  to  locate  the  in- 
sulators, snip  off  about  half  an  inch  of  aluminum  and  replace  that  length  of  material  with 
a  strip  of  Ple.xiglas™*  The  porcelain  feedthrough  insulator  transfers  power  from  the 
source  to  the  base  of  the  resistor.  Note  how  the  U-shaped  bracket,  connected  to  the  base 
of  the  resistor  and  centered  in  the  aluminum  tube,  is  bolted  to  the  feedthrough.  The 
spring-loaded  bolt  assembly  above  the  insulator  is  the  original  pressure  relief  valve  in 
the  event  afhoiloven 


remind  the  seller  to  securely  tighten 
the  lid  mid  place  several  lengths  of 
duct  tape  around  the  perimeter  of  the 
can  as  well  as  over  the  spring- loaded 
safety  vent.  Wrap  the  gallon  container 
in  a  heavy-gauge  plastic  bag.  and  pro- 
vide enough  cushioning  in  the  ship- 
ping carton  to  prevent  damage.  For 
whatever  it's  worth,  mark  the  carton 
THIS  SIDE  UP!  The  alternative  is  to 
empty  the  mineral  oil  into  a  separate 
plastic  container.  The  shipping  charges 
will  be  the  same,  but  the  carton  will  be 
slightly  larger. 

What's  next? 

Atier  you've  accumulated  your  Heath 
Cantenna  stockpile,  disassemble  the 
units  by  prying  off  the  lids.  Make  cer- 
tain you  have  several  layers  of  newspa- 
per on  the  floor  to  absorb  the  mineral 
oil  drippings.  Allow  the  resistor  as- 
semblies to  drain.  Pour  the  oil  from  the 
individual  Heath  gallons  into  an  empty 
plastic  five-gallon  pail  that's  been 
scrubbed  clean.  The  container  best 
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suited  for  our  needs  once  held  gypsum 
board  taping  compound,  but  a  five-gal- 
lon pail  from  paint  or  laundry  detergent 
is  OK.  If  you're  a  home  handyman, 
you've  got  them  around.  If  not.  check 
out  a  newr  home  construction  site  when 
the  painters  are  just  about  finishing  up 
and  help  yourself  (with  permission)  to 
one  of  the  many  in  the  pile.  Make  cer- 
tain you  get  a  lid  that  fits  secure  I  v  and 
has  a  large  Hat  surface  for  mounting 
the  components. 

Before  you  dump  in  the  oil,  tit  a 
piece  of  metal  screening  to  the  inside 
top.  sides,  and  bottom  of  the  pail.  I  was 
fortunate  to  have  some  remnant  alumi- 
num decorative  radiator  enclosure 
mesh  for  the  project  but  a  small  length 
of  aluminum  or  copper  mosquito 
screening  works  equally  well.  It's 
available  off  the  roll  at  your  local  hard- 
ware store  or  home  center.  Through- 
staple  the  screening  where  it  overlaps 
itself  in  order  to  provide  support,  to 
maintain  its  shape,  and  to  confine  the 
Rk  You  II  want  to  keep  the  radiation 


within  the  pail  in  order  to  comply  with 
both  the  spirit  and  the  letter  of  the  new 
FCC  regulations  that  limit  the  levels 
of  permissible  exposure  around  the 
shack. 

You  mav  be  wondering  whv  "4"?  is 
the  magic  Cantenna  number.  First,  if  s 
impossible  to  ll nd  a  single  megapower, 
noninductive  50-ohm  resistor.  The  al- 
ternative is  to  use  our  knowledge  of 
the  properties  of  resistance  in  elec- 
tronic circuits  to  attain  the  power  lev- 
els we  need  at  the  correct  input  value. 

So,  four  series/parallel  50-ohm 
Cantenna  resistors  coupled  with  five 
gallons  of  a  circulating  cooling  me* 
dium  (more  on  that  later)  solve  the 
problem.  Remember,  two  resistors  of 
equal  value  in  parallel  reduce  their  re- 
sistivity by  one  half,  but  double  their 
current-handling  capabilities.  (Two 
50-ohm  resistors  in  parallel  -  25 
ohms,)  Add  the  value  of  resistance 
when  they're  wired  in  series.  Conse- 
quently, a  unit  of  two  paralleled  resis- 
tors (25  ohms),  connected  in  series 
with  an  identical  pair  of  paralleled  re- 
sistors (25  ohms)  add  up  to  50  ohms 
with  increased  power  handling  capa- 
bilities. Sounds  like  a  win/win  situa- 
tion to  me.  All  that's  left  to  do  is  to 
dump  the  four  of  them  into  the  pail  and 
fire  away. 

Just  kidding!  There's  a  bit  more  to 
do ... 

Only  one  of  the  stock  Heath  resistor/ 
support  assemblies  will  be  used  almost 
intact.  (A  variety  of  other  mechanical 
resistor  mounting  configurations  may 
be  employed  to  achieve  an  identical 
series-paralleled  result,  If  you  elect  an- 
other  procedure,  make  certain  the  re- 
sistor assembly  brackets  extend  a 
sufficient  distance  from  the  mounting 
plate  such  that  the  bank  of  resistors  is 
fullv  immersed  in  the  cooling  oil.) 

Pick  out  the  one  that  appears  to  be  in 
the  best  condition.  Verify  that  the  re- 
sistor is  not  open  and  that  it  reads  50 
ohms.  Begin  by  interrupting  the  return 
path  to  the  top  of  the  metal  lid  and  the 
SO-239  ground  by  culling  the  two  alu- 
minum brackets  in  half  and  installing 
two  porcelain  half-inch  threaded  insu- 
lators. Tin  snips  work  well  here.  You'll 
find  il  easier  to  drill  the  two  holes  in 


Photo  G  The  second  5Q-ohm  resistor  is  shown  placed  in  parallel  with  the  main  support 
structure.  The  base  is  held  in  place  with  a  short  length  of  copper  bridging  bolted  to  the 
feedthrough  insulator  on  one  end  and  the  U-shaped  bracket  of  the  resistor  on  the  other 
end.  The  top  support  is  fashioned  from  a  length  of  copper  stock.  Note  how  the  resistor 
collar  is  held  in  place  with  the  hardware.  Use  one  of  the  four  threaded  centering  devices 
to  attach  the  top  brace  to  the  aluminum  tube.  When  you're  through  with  the  hookups, 
center  the  resistor  within  the  tube  and  secure  with  the  locking  nuts.  At  this  point,  the  re- 
sistance from  the  SO-239  input  to  the  base  of  the  two  paralleled  resistors  should  read 
about  25  ohms. 


each  support  for  the  insulating  porce- 
lain attaching  bolts  before  snipping  (see 
Photo  B).  Bend  each  support  at  the  mark 
and  reconnect,  using  some  small  bolts 
and  lock  washers.  If  locating  the  mini- 
porcelain  units  is  a  problem,  snip  away 
about  half  an  inch  of  aluminum  and  re* 
place  it  with  a  length  of  Plexiglas™ 
and  some  nut/bolt  hardware. 

At  this  point,  you're  just  about 
where  you  started  from  mechanically, 
except  that  you  now  have  an  open  cir- 
cuit with  continuity  only  from  the  cen~ 
ter  conductor  of  the  SO-239  to  the 
base  of  the  resistor.  Remove  a  resistor 
from  a  second  C antenna  support  assem- 
bly, keeping  the  top  portion  of  the  resis- 
tor intact.  Cut  a  suitable  length  of  copper 
flat  stock  for  use  as  both  a  mechanical 
and  electrical  bridge  across  the  top  of 
the  two  resistors.  Drill  a  hole  in  either 
end.  Bolt  one  end  onto  the  feedthrough 
insulator,  using  its  hardware. 

On  the  other  end  of  the  bridging  ma- 
terial, use  a  small  nut,  bolt,  and  washer 
to  connect  the  second  resistor  to  the 


primary  assembly.  Remember  that  you 
left  the  upper  U-shaped  mounting  straps 
in  place  to  ease  this  hookup.  Cut  a  sec- 
ond length  of  copper  flat  stock  ap- 
proximately six  inches  long.  Form  a 
collar  around  the  bottom  end  of  the 
second  resistor.  Drill  a  hole  and  secure 
the  collar  with  a  nut,  bolt  and  lock 
washer.  Mark  and  drill  a  hole  at  a 
point  along  the  copper  mounting  strip 
that  corresponds  to  the  location  of  one 
of  the  four  bottom  support  nut/bolt 
locking  assemblies.  They're  located  on 
the  base  of  the  aluminum  tube  that 
surrounds  the  main  resistor. 

Remove  one  of  the  bolts  (along  with 
the  locking  and  positioning  nuts)  and 
pass  it  through  the  hole  in  the  copper 
strip.  Reinstall  the  assembly,  making 
certain  that  the  nuts  are  positioned  cor- 
rectly. The  two  resistors  are  now  in 
parallel.  If  necessary,  adjust  the  four 
set  screws  to  ensure  that  the  resistor  is 
centered  within  the  aluminum  tube. 
Snug  them  up  and  tighten  the  lock 
nuts.  You  may  want  to  use  a  dab  of 
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Photo  D*  The  four  resistors  are  series-par- 
alleled and  secured  to  the  original  gallon 
lid  with  hardware.  The  two  front  resistors 
have  been  bolted  together  at  the  top  with 
one  set  of  nuts  and  bolts.  The  base  of  this 
pair  has  been  bolted  to  a  length  of  copper 
and  firmly  attached  to  the  lid.  This  is  the 
ground  return,  so  it  might  be  a  good  idea 
to  solder  all  the  junction  points.  The  extra 
length  of  strapping  that  parallels  the  resis- 
tors in  the  rear  has  been  shaped,  drilled, 
and  double-bolted  into  the  junction  of  the 
two  front  resistors.  The  two  spring- loaded 
overflow  valves  will  be  installed  in  the  lid 
after  drilling  a  one-quarterdnch  hole  for 
an  extra  margin  of  safety  venting  in  the 
event  of  bot lover. 
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Photo  E<  The  gearhead  motor  is  visible  below  the  plastic  five- gal  Ion  cover.  The  shaft 
passes  through  the  lid  via  a  small  one-quarter-inch  brass  bushing.  Use  a  one-quarter- 
inch  coupling  to  attach  the  motor  shaft  to  the  paint  stirrer.  Note  how  the  metal  mesh  has 
been  fitted  to  the  inside  of  the  cover  to  contain  the  RE  The  two  (of five)  sets  of  hardware 
visible  to  the  right  secure  the  mesh  to  the  cover  The  three  (of  four)  roundhead  holts  vis- 
ible in  the  foreground  secure  the  motor  to  the  lid,  ft  may  be  necessary  to  trim  the  stirrer's 
length  in  order  to  fit. 


Loctite™  to  keep  them  from  loosening 
from  vibration. 

Take  a  minute  to  cheek  continuity 
and  resistance  from  the  center  conduc- 
tor of  the  SO-239,  mounted  on  the  lid, 


Photo  E  If  you  prefer  not  to  install  the 
gearhead  motor,  pass  the  stirrer  through 
the  bushing  from  the  inside  and  secure  the 
coupling  to  the  shaft  as  a  stop.  Use  your 
hand- he  Id  drill  to  circulate  the  oil. 
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to  the  copper  flat  stock  extension  at  the 
far  end  of  the  two  paralleled  resistors. 
The  VOM  should  read  very  close  to  25 
ohms  (see  Photo  C).  It  may  not  be  a 
bad  idea  to  solder  all  the  connections 
at  the  bridging  junctions. 

You're  well  on  your  way! 

Remove  the  remaining  resistors  from 
the  two  Heath  Cantenna  assemblies. 
(While  you're  at  it,  disassemble  the 
spring- loaded  pressure -re  lief  overflow 
valves.  These  units  consist  of  a  bolt, 
lock  nut,  spring,  and  composition 
washer.  Drill  a  couple  of  quarter-inch 
holes  in  the  metal  lid  for  at  least  two 
additional  safety  venting  valves,  in  the 
remote  chance  of  overflow  due  to  boil- 
ing.) Remove  the  hardware  from  the 
two  resistor  collars  and  loosely  bolt 
ihem  together  at  one  end  using  one  set 
of  existing  hardware.  You  Ml  find  thai 
bolting  the  two  collars  together  in  this 
manner  is  a  very  convenient  method  to 
parallel  the  second  set  of  resistors. 

At  the  other  end  of  the  paired  resis- 
tors, bridge  the  two  U-shaped  support 
brackets  with  a  length  of  copper  strip 


about  four  inches  long  and  bolt  the  re- 
sistor supports  to  the  strip.  Drill  two 
mounting  holes  at  each  end  of  the  strip 
and  secure  this  assembly  to  the  metal 
lid.  Keep  in  mind  that  it's  a  good  idea 
to  solder  all  mechanical  connections 
whenever  possible. 

This  completes  the  ground  return 
path  of  the  circuit.  You  Ml  remember 
we  used  only  a  portion  of  the  six-inch 
length  of  copper  strip  to  connect  the 
first  resistor  to  the  aluminum  housing. 
Trim  and  shape  the  excess  length  of 
that  strip  and  align  the  end  with  the  up- 
per portion  of  the  second  set  of  resis- 
tors where  the  two  collars  join.  You  Ml 
have  to  drill  two  closely-spaced  holes 
for  through-bolting  at  that  end. 

Once  these  three  assemblies  arc 
firmly  bolted  together,  the  two  paral- 
leled sets  of  resistors  are  in  series  and 
the  circuit  is  complete  (Photo  D),  Sol- 
der the  junction  point  as  insurance  for 
a  good  electrical  bond.  Check  your 
work  with  the  VOM  on  the  resistance 
scale  for  an  input  value. 

The  original  Heath  resistors  have  a 
manufacturing  tolerance  of  ±10%,  so  a 
value  of  approximately  50  ohms  can 
be  expected.  You  Ml  need  to  know  this 
precise  resistance  value  if  you  decide 
to  install  an  RF  current  meter  to  calcu- 
late power  using  the  formula  E  =  PR,  A 
discussion  of  this  option  is  presented  in 
the  sidebar. 

The  remaining  steps  in  the  assembly 
arc  a  snap,  Using  tin  snips,  cut  a  hole 
in  the  top  cover  of  the  five-gallon  con- 
tainer, slightly  smaller  than  the  diam- 
eter of  the  metal  lid.  Remember, 
there's  mesh  lilted  to  the  inside  cover, 
so  cut  through  that  material  also.  Cen- 
ter the  lid  and  resistance  assembly  over 
the  hole  in  the  cover  and  secure  with  at 
least  four  sets  of  nut/bolt  hardware. 

In  order  to  achieve  maximum  cool- 
ing efficiency  from  the  five  gallons  of 
mineral  oil,  I  installed  an  auxiliary 
system  to  circulate  the  oil  and  speed 
up  the  natural  cooling  convection  of 
that  fluid.  To  accomplish  this  cheaply 
and  efficiently,  I  used  a  200  rpm  (115 
VAC)  gearhead  motor  bolted  to  the 
plastic  lid  of  the  container  [This  motor 
is  #5-1155  (200  rpm)  and  sells  for 
$4.99  from  Surplus  Center,  1015  West 
*#  Street,  Lincoln  NE  68501-2209; 
lei.  (800)  488-3407.] 


Photo  G.  A  view  of  the  stock  Heath  Cantenna  input  circuit.  Leave  this  system  intact  if  you 

prefer  not  to  install  a  monitoring  circuit  The  small  disk  to  the  upper  right  of  the  minibox 
is  the  spring-loaded  safety  valve.  The  electronic  components  in  the  original  Heath  design 
accommodated  a  relative  output  meter  through  the  RCA  phono  plug  mounted  opposite 
the  SQ-239. 


With  the  shaft  protruding  through  a 
quarter-inch  leedthrough  bushing,  use 
a  onc-quarler-inch  set  screw  coupling 
to  connect  a  metal  paint  stirrer  device 
(available  at  any  home  center  for  about 
$2)  to  the  motor  shaft  (see  Photo  E).  I 
had  to  trim  the  stirrer  about  three 
inches  because  it  was  a  bit  too  long. 
All  that's  left  to  do  is  plug  it  in  and 
start  stirring. 

If  you  prefer  to  eliminate  the  small 
motor,  pass  the  stirrer  shaft  through 
the  bushing  to  the  outside  and  secure 
the  coupling  to  the  shaft  of  the  stirrer 
as  a  slop  collar  This  will  prevent  the 
shaft  from  falling  back  into  the  pail. 
Attach  a  drill  at  this  point  to  get  the 
shaft  and  blades  spinning  (see  Photo  F). 

Thai  s  about  all  there  is  to  get  the 
show  on  the  road,  except  that  you'll 
need  an  additional  gallon  of  mineral 
oil  to  top  off  ihe  five-gallon  container 
Your  local  pharmacy  stocks  this  item.  I 
elected  to  add  two  meters  as  a  means 
of  enhancing  the  monitoring  capabili- 
ties of  my  dummy  load.  More  on  that 
in  the  sidebar 

If  you're  slaying  with  the  Heath  in- 
put circuit,  then  a  series-installed,  suit- 
ably scaled,  commercial  wattmeter  is 


absolutely  necessary  to  check  output 
(see  Photo  G).  A  Drake™  W4  or  a 
Bird™  43  (with  a  2500  H-5000  H  ele~ 
ment)  will  handle  the  task  with  ease. 
Tune  for  maximum  output  and  read  the 
power  directly  off  the  scale. 

If  you  elect  to  add  the  option  of  the 
two  meters,  determining  output  re- 
quires a  simple  calculation  involving 
some  multiplication.  Tune  the  amp  for 
maximum  output  on  the  relative  output 
meter.  Adjust  the  sensilivity  pot  on  the 
meter  chassis  for  a  bil  less  than  full- 
scale  deflection.  You'll  want  to  see  ex- 
actly at  what  point  the  meter  reaches 
its  maximum  deflection  and  then  begins 
to  drop  off. 

At  that  instant,  note  the  value  of  RF 
current  on  the  second  meter  Apply 
that  number  lo  the  formula  E  =  I:R  (E 
=  power,  I  =  current,  R  =  resistance)  to 
calculate  output  power  directly.  For 
example,  assume  lhat  in  a  test  of  an 
amplifier  finah  the  RF  meter  deflects 
to  "6"  and  it  has  been  determined  pre- 
viously by  VOM  measurement  that  the 
input  resistance  of  my  dummy  load  is 
52  ohms.  1  substitute  these  values  into 
the  formula  (6  x  6  x  52)  and  the  result 
is  1872  watts  of  power  into  a  nearly 
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Photo  H.  A  view  of  the  new  minibox  with  the  two  meters  installed.  The  Heath  component 

in  the  foreground  will  not  be  used  in  this  installation,  lite  sensitivity  pot  (upper  right)  is 
in  the  relative  output  metering  circuit.  The  feedthrough  to  the  right  eventually  will  pass 
through  the  gallon  lid  and  support  the  resistor  assembly  immersed  in  the  oil  coolant.  The 
cluster  of  small  parts  to  the  lower  right  is  the  remainder  of  the  relative  output  circuit 
components.  Note  the  #14  bus  bar  from  the  output  of  the  RF  meter  to  the  top  end  of  the 
feedthrough  insulator  Circuitry  is  not  critical,  so  don 't  hesitate  to  pack  the  components 
in  a  small  space.  The  choke  pictured  to  the  upper  left  was  omitted  from  the  final  circuity 
so  you  eagle-eyed  hams  out  there  need  not  be  upset  that  it  doesn  f  appear  in  the  schematic. 


perfect  resistive  load.  It's  as  simple  as  | 
that! 

If  you  prefer  to  save  yourself  the 
hassle  of  making  repetitive  mathemati- 
cal calculations  each  time  you  use  the 
dummy  load,  prepare  a  solution  sheet 
in  advance-  Solve  the  equation  for  a 
list  of  typical  RF  values  and  tape  the 
solutions  to  the  container. 

By  George,  I  think  she's  got  it! 

You  may  recall  the  movie  My  Fair 
Lady,  in  which  an  uneducated,  ill-man- 
nered, slovenly  woman  from  the  street 
was  miraculously  transformed  into  a 
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Cover  Photos 
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1-800-274-7373 


cultured,  well-spoken,  socially  accept- 
able member  of  society,  through  the 
efforts  of  an  oddball  language  profes- 
sor. Now  that  I've  completed  this 
project,  I  feel  a  little  like  Professor 
Higgins  of  movie  fame.  \  was  fortu- 
nate in  having  a  Colonel  Pickering 
counterpart  in  Lou  WIQL  who  set  the 
project  on  course  by  pointing  out  sev- 
eral shortcomings  in  my  initial  approach 
to  the  circuit  details. 

Now,  you  too  can  share  this  feeling 
of  accomplishment.  Search  out  four 
Cantenna  dummy  loads.  With  a  mini- 
mum of  effort  and  expense,  retrofit  the 
components  from  those  salvaged  as- 
semblies to  this  project.  As  a  result, 
you'll  create  a  new  and  more  powerful 
piece  of  ham  shack  gear,  with  both 
utility  and  extraordinary  power-han- 
dling capabilities.  When  you're  done, 
name  her  Eliza  Dolittle.  and  if  you're 
so  inclined,  change  your  on-the-air 
handle  to  "Professor  Higgins/*  Good 
luck  on  the  project,  and  I'll  see  you 
down  the  line! 


It's  certainly  convenient  to  have  a  spare 
wattmeter  series-connected  to  the  dummy 
load  at  ali  limes — especially  when  you  want  a 
quick  amplifier  check.1  Sonic  amateurs  even 
hardwire  E.lie  wattmeter  and  dummy  load 
into  the  output  circuit  of  the  amplifier  via  a 
tap  on  the  antenna  selector  switch.  You 
can't  heat  thai  for  accessibility.  Unfortu- 
nately, high- power  wattmeters  are  an  ex- 
pensive luxury  when  they* re  used  only 
occasionally.  An  alternative  is  to  perma- 
nently install  two  relatively  inexpenshe 
meters  into  vour  3  kW+  Camenna  dummv 

■r  m 

load  circuit,  The  addition  of  these  two  moni- 
toring devices  will  provide  the  information 
needed  to  assess  an  amplifier's  output. 

Search  out  an  RF  ammeter  rated  at  six  to 
eight  amperes,  Make  a  hamfest  visit  for  this 
meter  ($3  to  $5*  usual  h  i  Otherwise,  check 
availability  and  prices  with  Surplus  Sales  at 
[www,  surplussaJes.com  |  or  l>mail  [grinnell 
(3surplussales.com].  This  little  gem  reads  RF 
current  directly  in  amperes  through  an  inter- 
nal thermocouple.  Substituting  the  meter 
readings  into  a  simple  mathematical  for- 
mula determines  the  actual  RF  power  out- 
put to  a  known  resistive  load. 

The  second  monitoring  device  is  a  gar- 
den variety  I  mA  lull-scale  meter  wired  to 
read  relative  output.  Any  logging  scale  will 
do  just  fine,  since  Its  purpose  is  to  read 
maximum  dell  eel  ion  only.  As  a  matter  of 
fact,  look  specifically  for  an  odd  scale.  The 
price  will  be  cheaper. 

[f  you  want  to  keep  expenses  low,  select 
two- inch  meters.  Don't  hesitate  to  pack  the 


Optional  Metering  Panel 

components  into  a  small  metal  enclosure  (see 
Photo  F).  Circuity  is  not  critical  f  The  RF 
meter  is  wired  in  series  with  the  center  conduc- 
tor of  the  coax  cable  from  the  linear.  Use  #14 
copper  wire  from  the  SO-239  inner  contact 
point  to  one  of  the  meter  terminals.  Complete 
the  circuit  by  connecting  a  second  length  of 
#14  wire  from  the  second  meter  terminal  to  a 
solder  lug  at  the  top  end  of  the  porcelain 
feedlhrough  insulator  (salvaged  from  one  of 
the  Cantenna  mini-enclosures  J. 

There  are  no  hidi-current  concerns  when 
vvirinc  the  second  meter  into  the  circuit.  BO 
light-gauge  hookup  wire  is  OK;  however, 
Lhis  meter  requires  a  lew  more  parts. 

Basically,  what's  happening  here  is  thai  a 
minuscule  amount  of  RF  current  is  sampled 
through  a  resistor.  If  s  rectified  b\  a  small  di- 
ode .md  fed  in  a  coBtFoUed  manner  through 
the  sensitivity  potentiometer  directly  to  the 
LV  terminal  of  the  relative  output  meter. 
From  the  schematic  (Fig,  l)f  follow'  the  path 
of  the  DC  potential  and  the  wiring  will  be  a 
breeze. 

To  use  the  system,  adjust  the  sensitivity 
control  for  about  3/4  meter  scale  when  under 
load  and  fine-tune  the  amp  for  maximum  de- 
flection. Once  that  control  has  been  set,  it 
probably  will  never  have  to  be  readjusted*  At 
the  moment  of  maximum  meter  movement. 
note  t he  \  alue  of  the  RF  current  analog  scale 
and  apply  that  number  to  the  formula  E  = 
FR,  Don't  worry  if  math  intimidates  you. 
Simply  multiply  the  numerical  value  of  the 
RF  meter  readout  (I)  by  itself  {V),  and  then 
multiply  that  product  by  the  predetermined 
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Fig,  L  Schematic  of monitoring  panel  console. 


input  resislance  of  your  dummy  load. 

Life  would  be  so  easy  if  the  RF  value 
happened  to  be  a  nice  round  number  and 
your  dummy  load  was  exactly7  on  the  money 
at  50  ohms.  Unfortunately,  Murphy  and  his 
vexing  laws  are  not  that  accommodating. 
Note  the  value  of  the  RF  meter  readout 
along  with  the  resistive  value  of  the  dummy 
load,  plug  those  figures  into  your  pocket  cal- 
culator, and  let  //  do  the  number  crunching. 

To  illustrate  die  point,  run  these  hypo- 
thetical values  to  check  out  the  formula: 
RF  current  4.8;  Caiitenna  resistance  52/7 
ohms.  Using  the  formula  E  =  FR*  substitute 
Lhe  meter  readout  values  and  solve  (4.8  x  4.8  x 
52-7  =  1 214.2  walls  ),  It's  as  easy  ys  thai. 

If  you  agree  that  built-in  monitoring 
makes  «kmm$  sense,  find  a  metal  enclosure 
for  the  components.  Mount  the  meters,  wire 
up  the  circuit,  and  through-bolt  the  enclo- 
sure to  die  metal  lid  supporting  the  dummy 
load  resistors.  Obviously,  you'll  have  to  re- 
move the  original  Heath- installed  mini -en- 
closure. Good  bonding  is  essentia!  at  these 
points  to  ensure  a  zero-resistance  ground 
return  path.  Use  at  least  three  through-bolts 
wilh  star  washers  (internal  teeth)  for  lhe 
best  metaMo-metal  bond  you  can  get.  Hook 
up  the  input  of  lhe  first  set  of  paralleled  re- 
sistors to  the  output  side  of  the  leedthrough 
porcelain  insulator  to  complete  lhe  wiring. 

If  you  recognize  the  utility  of  an  in-line 
metering  console  and  realize  that  it  has  ad- 
ditional value  as  a  portable  through- line 
monitoring  device,  then  consider  Lhis 
hookup.  Construct  the  console  in  the  regu- 
lar manner  following  the  schematic.  Instead 
of  using  lhe  porcelain  leedthrough  on  one 
end.  replace  it  with  a  second  chassis- 
mounted  SO-239.  To  hook  it  into  the 
dummy  load,  use  a  double-ended  PL-259 
(Radio  Shack  #278-192)  connected  to  the 
lid-mounted  Heath  Cantenna  minibox  input 
vou've  left  intact. 

When  all  the  dummy  load  testing  is  com- 
pleted, remove  the  metering  station  and  po- 
sition it  in  series  on  your  coaxial  line  to 
continually  monitor  output  to  the  antenna. 
Keep  in  mind  that  the  use  of  the  formula  E 
-  lzR  for  accurate  power  output  indication 
requires  a  known  value  of  antenna  input  im- 
pedance. You  can  always  assume  manufac- 
turers" specifications  uvith  some  wariness) 
or  consider  using  an  antenna  bridge.  The 
MFJ  259  or  the  PaJomar  RX100  will  work 
well.  Either  of  these  two  handy  devices  de- 
termines the  exact  resistance  in  ohms.  That 
value  can  be  substituted  into  the  formula 
when  it  signals  that  the  array  is  at  resonance 
and  the  load  that's  displayed  on  the  meter  is 
purely  resistive. 
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Number  30  on  your  Feedback  card 


Networking  with 
Thevenin  and  Kirchhoff 


Helpful  friends  when  you  go  into  analysis. 


Parker  R.  Cope  W2GOM/7 

8040  E.  Tranquil  Blvd. 

Prescott  Valley  AZ  86314 


N~~  ctwork  analysis  isn't  about  ly- 

ing on  the  couch  of  a  nclvvork 
of  psychiatrists,  but  it  could 
lead  to  dial.  Network  analysis  is  the  pro- 
cess of  determining  the  voltage  across  an 
impedance  or  the  current  in  it  that  is  so 
essential  in  the  design  or  analysis  o\ 
any  circuit-  Sometimes  the  answer  is 
obvious,  but  other  times  it's  obtuse,  or 
so  it  seems.  Don't  despair;  there  are 
only  a  couple  of  laws  or  theorems 
needed  to  let  the  light  shine  through. 
The  laws  are  few  and  simple,  but  de- 
pending on  your  facility  with  algebra, 
one  may  be  easier  to  use  than  some 
other  In  any  case,  the  laws  and  theo- 
rems are  essential  10  network  analysis. 
The  basic  laws,  really  axioms,  are 
the  two  Kirchhoff" s  laws.  Axioms  are 
self-evident  and  universal!)  accepted 
truths:  Kirchhoff  s  voltage  'aw  states 
that  the  algebraic  sum  o(  all  the  volt- 
ages in  a  closed  circuit  is  zero.  That  is 
to  say*  the  sum  of  the  voltage  drops 
around  a  circuit  is  equal  to  the  voltage(s) 
applied  to  the  circuit.  The  current  law 
states  that  the  algebraic  sum  of  the  cur- 
rents into  and  out  of  a  point  is  zero. 
That  is.  there  is  as  much  current  flow- 
ing away  from  a  point  as  there  is  flow- 
ing toward  it.  From  these  laws,  several 
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theorems  have  been  developed.  Theo- 
rems arc  demonstrably  true  based  on 
the  accepted  assumptions.  In  the  case 
of  network  analysis,  Kirchhoff  s  laws 
are  the  accepted  assumptions. 

There  are  a  few  theorems  derived 
from  these  axioms  that  reduce  a  com- 
plex network  to  a  more  manageable 
equivalent  circuit.  Thevenin'S  theorem. 
Norton's  theorem,  and  the  Superposi- 
tion theorem  are  the  workhorses.  Of 
course,  the  loop  equations  for 
Kirchhoff  s  laws  can  be  written  and 
the  simultaneous  equations  solved,  but 
that  usually  takes  a  hit  more  effort. 

Thevenins  theorem  is  useful  in  re- 
ducing a  complex  network  containing 
many  elements  to  a  single  constant 
voltage  generator  with  a  single  imped- 
ance. The  theorem  states  that  anv  net- 
work  can  he  replaced,  with  respect  to 
any  two  external  terminals  of  the  net- 
work, by  an  equivalent  network  that 
consists  of  a  voltage  generator  with  an 
internal  impedance  that  is  equal  to  the 
impedance  measured  between  those 
two  points  when  all  of  the  generators 
in  the  network  are  replaced  by  their  in- 
ternal impedances.  Fig.  la  shows  the 
general  Thevenins  network.  Fig.  lb 
shows  the  DC  network  equivalent.  Fig. 


1c  shows  the  equivalent  network  pro- 
viding bias  for  a  transistor. 

For  example,  if  it  is  desired  to  find 
the  current  that  will  flow  in  the  base  iA 
the  bipolar  transistor  with  VUE-  0.6  V 
when  biased  with  the  circuit  of  Fig- 1, 
Thevenins  theorem  shows  the  way. 
The  voltage  Er  of  the  equivalent  gen- 
erator at  the  junction  of  the  6.8  k  and 
the  2.2  k  is: 

E(.  =  9  x  2.2  k/(6.8  k  +  2.2  k)  =  2.2  V 

and  the  equivalent  generator  R{.  re- 
sistance is: 


RG=  (R/+  R,-1) '  =  (6.8  k1  +  22  k 
=  1.662  k 


Therefore,  when  the  base  junction  is 
connected  to  the  junction  of  Rl  and 
R2.  the  current  in  the  base  will  be 

(2.2  -  0.6)/l  .662  k  -  0.962  mA, 

Norton's  theorem  is  useful  in  the  so- 
lution of  network  problems  in  which  it 
is  necessary  to  reduce  a  complex  net- 
work to  an  equivalent  network  consist- 
ing of  a  constant-current  generator 
shunted  by  a  single  impedance.  This 
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Fig.  L  Thevenin  fs  equivalents,  (a)  General  Thevenin  i  network 
(b)  DC  network  equivalent,  (c)  Transistor  bias  equivalent  circuit. 


current  is  equal  to 
the     short-circuit 

curreni  I  mCa- 
sured  between  the 
terminals  of  the 
original  network  in 
shunt  with  the 
impedance  ZG  (or 
admittance  Y^  seen 
looking  back  into 
the  original  network 
from  the  terminals 
when  all  generators 
are  replaced  by 
their  internal  im- 
pedances. Norton's 
theorem  is  similar 
to  TheveniiTs  the- 
orem except  that 
current  sources  are 
used  instead  of 
voltage  sources. 
When  a  constant- 
current  source  I 

•c 

is  shunted  by  a  re- 
sistor r  ,  the  volt- 


equivalent  circuit  consists  of  a  con* 
stant-cunrent  generator  with  infinite  in- 
ternal   impedance,    whose    generated 


Rl 


R2 


Rl 


R2 


R2 


Rl 


E2-^ 


Fig.  2.  An  arbitrary  network  with  two 
generators. 


age  across  the 
generator  is  I  r 
and  the  generator's  internal  impedance 
is  r  .  The  Norton  generator  is  then 
equal  to  a  Thevenin  generator  with  a 
voltage  E,.  =  I  r  and  a  generator  inter- 

nal  resistance  of  r  . 

1 

Norton's  theorem  is  not  as  com- 
monly used  as  Thevenin 's  because  we 
usually  think  in  terms  of  voltage 
sources,  not  current  sources.  However, 
there  are  some  devices  that  approxi- 
mate a  constant-current  generator:  The 
drain  of  an  FET  approximates  a  curreni 
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Fig.  3.  A  rwo-soutve  network  can  be  solved 

with  Kirchhoff's  laws. 


source  when  ihe  transistor's  drain-to- 
source  voltage  is  greater  than  pinch- 
off  The  drain  current  is  e,  V  and  is 
essentially  independent  of  drain  voll- 
age.  The  collector  current  of  a  bipolar 
junction  transistor.  IBhlV  also  repre- 
sents a  current  source  when  the  collec- 
tor is  operated  unsaturated. 

The  Superposition  theorem  is  useful 
in  determining  the  voltage  across  two 
external  terminals  of  a  complex  net- 
work. The  theorem  slates:  The  cur- 
rent in  any  branch  or  the  voltage  across 
two  external  terminals  distributed  in 
any  manner  throughout  the  network  is 
the  sum  of  the  currents  or  voltages 
which  would  be  produced  by  the  indi- 
vidual generators  acting  alone  with  all 
the  other  generators  replaced  by  their 


internal  impedances."  Fig,  2  shows  an 
arbitrary  network  that  has  been  divided 
into  two  separate  networks,  each  con- 
taining only  one  generator  The  com- 
ponent of  the  output  voltage  E 
produced  by  EL  is  E  ,  and  the  compo- 
nent resulting  from  E,  is  Et>r  The  volt- 
age E  across  R  is  the  sum  of  E  .  and 
E,: 

Eo,  (wilh  E7  shorted)  =  E,<R  ]  +  R,- 
l)-l/(R1  +  (R0-l+Rf1)*13 

Eo1  (with  E,  shorted)  =  E.(R/'  +  R, 
O'/tR^+lR  !+R,-1)'] 


E  =  E  ,  +  E  , 


Any  number  of  single-generator  cir- 
cuits can  be  solved  in  a  similar  fashion. 

The  Superposition  theorem  and 
Thevenin's  theorem  make  a  potent  pair 
for  solving  almost  any  complex  net- 
work. The  Superposition  theorem  pro- 
duces the  equivalent  Thevenitfs 
generator  E(]  and  the  Thevenin  equiva- 
lent generator  impedance  is  R(j,  Rp  and 
R,  in  parallel  or  (R}  ]  +  RrL  +  R/1  ) l. 

Applying  the  Superposition  theorem 
to  the  network  of  Fig.  3  shows: 

Eol  =  9<  1 0 '  +  SO"1)"1  /  [30  +  (10 '  + 
50'1) 1]  =  1 .957  V 

E0„  =  12(10-'  +  30  'V1  /  [50  +  (I0l  + 
30 '):iJ- 1.565  V 

E    =    1.957   + 


3V  @  0.0375  mA 


10.125V 


18.75K 


3.522V 


'"I  OK 


6.52K 


I 


fig.  4.  Farther  simphficuuons  can  ease  the  solution  of  two-source 

networks, 
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1.565  =  3.522  V 


course,  E 
can  be  obtained 
by  solving  the  si- 
multaneous solu- 
tions of  the  two 
loop  equations  of 
KirehhoflTs  law. 
Applying  Kirch- 
hoffs  laws  lo  the 
two  loops  of  Fig. 
3  shows: 


9  =  301  +  I01j  + 
10I2=40I,+  10I2 


12  =  501,+  !  or  + 


+  i  or 


The  simultaneous  solution  of  the  two 
equation*  requires  multiplying  one  of 
the  equations  by  a  factor  that  eliminates 
one  of  the  terms  when  the  equations  are 

added.  For  example,  multiplying  the 
second  equation  by  -4  and  adding  it  to 
the  first  equation  produces: 

[-48  =  -2401,-  401 J  +  [9  -  101,+ 
401 ;]  =  [-39  =  -230IJ  =  [l2  «  0.1696] 

Substituting  this  value  for  I,  into  one 
o(  the  equations  permits  a  solution  for 

i  * 


9  =  401    +  10  x  0.1696 


401,  + 


1.696 
4GI,  -  7.304 
1,-0.1826 

The  output  voltage  R  is  R (I,  +  I  J. 

E^  =  10(1  j  + 1 J  «  3.522,  which  agrees 
with  the  answer  found  with  the  super- 
position theorem. 

The  equivalent  generator  impedance 
is:  RG=  (R;»  +  RfJ  +  R/)1.  The  solu- 
tions found  with  both  the  Superposi- 
tion theorems  and  KirchhofTs  laws 
resolve  into  a  Thevenin's  equivalent  of 
a  generator  voltage  of  3.522  V  whose 
impedance  is  6.52. 

Either  the  Superposition  dieorem  or 
application  of  KirchhofPs  laws  can 
find  the  E    of  a  network.   In  some 

0 

cases,  a  combination  of  simplifications 
is  beneficial. 

For  example,  the  network  of  Fig*  3 
is  redrawn  in  Fig,  4.  The  difference  is 
that  in  Fig.  4,  R  is  not  connected.  Ap- 
plication of  Kirehhoffs  voltage  law- 
reveals  the  voltage  across  R,  and  R„  to 

m 

be  3  V  and  the  current  through  them, 
0.0375. 

Therefore,  the  voltage  at  point  A  is  9 
+  1.125  =  10.125  or  12  -  1.185  = 
10.125.  Thevenin's  equivalent  circuit 
at  point  A  is  a  10,125  V  generator  with 
an  internal  impedance  of  18.75.  When 
an  Ro  of  10  is  connected  at  point  A,  the 
voltage  at  A  drops  to  3.522  V,  which 
agrees  with  the  solutions  found  with 

Continued  on  page  39 
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Triband  Vertical  Array 
for  Big  120°  Bandwidth  Signal 

(On  what  to  do  with  the  trap  beam  pieces  parts  in  the  basement. ) 
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ho  old  knock  on  verticals  has 
always  been  that  they  generate 
"an  equally  poor  signal  in  all 
directions/*  It  is  true  that  the  simple 
quarter  wave  vertical  doesn't  have  the 
directivity  or  ground  reflection  gain  of 
a  basic  dipole.  It  is  also  true  that  at 
ground  level,  a  vertical  is  especially 
susceptible  to  absorption  and  loss  from 
nearby  homes,  trees,  power  lines,  and 
other  foes  of  efficient  transmission  and 
propagation. 

However,  vertical  polarization  is  the 
only  way  to  generate  a  true  surface 
wave  (up  to  50  mile  radius  for  consis- 
tent ground  communication),  and  for 
the  really  long  haul  DX,  its  die  most, 
cost  effective  way  to  propagate  low 
angle  radiation.  Additionally,  when  us- 
ing a  single  element  vertical,  you  will 
never  miss  hearing  a  rare  station  be- 
cause  your  beam  was  headed  in  the 
wrong  direction.  Typically.  I  have  found 
that  signals  coming  in  on  my  verticals 
are  seldom  strong  on  the  S- meter 
That's  partly  due  to  not  having  the  gain 
of  a  truly  directional  antenna,  and  has 
something  to  do  with  what  is  called 
anienna  "capture  area/'  However,  if  I 
hear  them,  they  can  hear  me.  Q5  is 
Q5,  even  if  I'm  not  20  over  S9.  My 


experience  has  been,  the  farther 
away  the  station  is.  the  better  my 
chances  are  of  breaking  the  pileup 
with  my  vertical  and  1 00  watts. 

Hirst,  let's  consider  some  of  the  ba- 
sics for  a  quarter  wave  vertical  Its  ra- 
diation resistance  is  half  that  of  a  dipole. 
Makes  sense,  since  it  is  half  a  dipole. 
A  dipole  up  at  least  a  half-wave  above 
the  ground  will  have  about  a  75  ohm  in- 
put impedance.  (For  dipoles.  thai  sug- 
gests using  RG-59  feedline  for  the  best 
match,  not  RG-8  or  RG-58,  as  com- 
monly used.)  The  other  "half1  of  the 
quarter  wave  vertical  is  the  "image  an- 
tenna' that  effectively  appears  when 
the  feedline  shield  is  connected  to  a 
good  ground.  If  the  ground  is  perfect, 
the  "image"  adds  zero  to  the  radiation 
resistance.  So  the  load  resistance  should 
be  about  37  ohms  for  a  well  grounded 
vertical  using  no  tuning  circuitry. 

Therefore,  if  your  RG-8  or  RG-58 
coaxial  cable  (coax)  provides  a  1  -to- 1 
match  to  your  quarter  wave  vertical,  the 
ground  system  needs  improvement!  If 
your  SWR  measures  about  1 .4: 1  going 
to  your  ground-mounted  vertical,  then 
your  ground  system  is  very  good  (the 
ideal  37  ohm  load),  or  awful.  A  75  ohm 
vertical   input  impedance   will  also 


provide  a  1.4:1  ratio,  but  suggests  you 
have  more  of  a  ground  wanner  than  an 

antenna. 

Remember,  too,  that  for  HF  pur- 
poses, a  good  ground  is  not  determined 
by  how  deep  your  ground  rod  is,  but  by 
how  much  conductive  ground  material 
you  have  around  the  vertical  element. 
near  or  at  the  surface.  I  like  to  take  a 
100- foot  roll  of  heavy  fence  wire, 
crisscross  it  centered  at  the  vertical,  and 
tack  it  down  with  gutter  spout  nails.  It 
can  then  be  covered  with  dirt  and 
grass,  if  aesthetics  are  of  importance. 
A  radial  layout  of  wires  works  also, 
but  takes  much  more  work  than  Lhe 
wire  fence  approach. 

With  conductive  terrain  around  vou, 

■if 

such  as  Ohio  farmland,  wetlands,  or  a 

lake,  the  vertical  can  be  the  best  DX 
antenna  you  would  want,  at  least  within 
reasonable  budszet  restraints.  And  re- 
member,  a  ground-mounted  vertical 
keeps  both  your  feet  on  the  ground  for 
all  critical  adjustments — making  it  an 
excellent  all-season  antenna  to  use 
and  maintain.  Just  brush  the  snow 
hack  a  few  inches  Prom  the  base  in  the 
winter,  and  expect  improved  ground 
conducti vity.  No  end  insulators  to  break 
down  in  the  rain  or  ice.  The  feedpoint 
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Photo  A.  WZSA  vertical  and  quad  used  for  comparative  signals. 


insulator  needs  to  withstand  less  than 
250  volts  running  the  maximum  1.5  k\V 
output,  and  Ic^s  than  70  voks  running 
barefoot. 

Speaking  of  voltages  on  the  vertical: 
One  of  the  concerns  with  a  vertical  is 
that  without  some  sort  of  fence  (pref- 
erably wooden)  around  it,  the  radiating 
element  can  present  a  hazard.  Running 
100  watts  to  a  vertical  implies  an  RMS 
voltage  at  the  antenna  base  of  60  to  70 
volts.  Not  that  serious  a  shock  threat, 
although  touching  it  above  the  base 
means  higher  voltages  and  a  definite 
possibility  of  "frostbite"  <RI;  burn). 
Most  hams  have  had  one  or  two  of 
those  blisters  before,  but  a  neighbor 
with  an  attorney  friend  might  not  take 
such  things  so  casually — especially  if 
it's  a  child  who  gets  nipped.  With  an 
amplifier,  the  base  voltage  can  go 
above  200  V  — a  definite  safety  haz- 
ard.  So  put  a  wooden  fence  around  the 
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base  of  vour  ver- 

w 

tical,  and  use  the 
fencing  to  provide 
an  anchor  point  for 
the  light  guy-suing 
support  of  the  verti- 
cil element  needed 
in  windy  weather 
Do  not  make  some- 
one's  lawver  richer 

* 

over  an  RF  nip. 

I  took  a  big  bite 
from  RF  when  I 
was  18,  while  ad- 
justing a  variable 
antenna  link  with 
the  transmitter  ac- 
tivated. Touched 
about  200  watts 
of  RF  sitting  on 
the  L8  kV  going 
to  the  plates  of 
mv  two  814s  (old- 
time  pentodes).  My 
muscles  shot  me 
back  into  the  wall 
about  6  feel  be- 
hind the  transmit- 
ter. The  crack  my 
elbow  took  on  the 
wall  momentarily 
kept  my  mind  olT 
the  RF  and  elec- 
trical burn. 
After  the  pain  subsided  in  my  elbow, 
the  doctor  goi  to  look  at  my  hand. 
"How  did  vou  net  that?  Y  ve  never  seen 
such  an  interesting  burn/'  That  was  all 
the  "sympathy"  I  got  from  good  of 
Doc,  It  looked  like  a  jagged  lightning 
bolt  had  left  its  imprint  on  the  side  of 
mv  left  hand.  Doc  suggested  that  1  not 
repeat  whatever  I  did  fo  earn  my  pain. 
As  tar  as  your  backyard  antenna 
goes,  there  should  not  be  any  1 ,8  kV  of 
DC  attached  to  it.  and  the  RF  voltage 
drops  quickly  when  someone  detunes 
the  antenna  with  a  finger  or  a  hand.  So 
louehinu  a  hot  vertical  should  not  nor- 
mally  be  lethaL  but  if  s  still  not  fun  to  get 
"bit."  Running  50  watts  to  a  vertical  (as 
in  the  case  of  running  100  watts  to  a 
pair  of  phased  verticals)  should  be 
safe,  Otherwise,  invest  in  that  fence 
for  safetv  s  sake. 

In  Novice  days,  I  would  tune  the 
gamma  match  Lo  my  10-meter  beam  by 


leaving  the  transmitter  on  low  power. 
holding  the  driven  element  with  my 
healed  left  hand,  and  tuning  the  series 
capacitor  for  maximum  burn.  As  the 
RF  got  hotter  I  would  slide  my  hand  in 
toward  the  feedpoint  to  reduce  the  hurt 
and  the  detuning  caused  by  the  hand. 
Maybe  that's  why  my  hair  was  reced- 
ing in  high  school.  Don't  do  that  with 
your  vertical.  Adjust  your  antenna 
length  using  a  reflected  power  (SWR) 
meter.  Meters  are  cheap  these  days;  try 
Radio  Shack  or  your  local  amateur  ra- 
dio store.  Most  radio  handbooks  show 
a  simple  SWR  meter  that  can  be  built 
with  a  handful  of  parts. 

I  wrote  a  C  program  to  assist  my  cal- 
culations for  the  phased  vertical  array. 
The  HAM  VERTS  program  calcula- 
tions for  E  (vertical  element  length) 
should  be  close  enough  that  meter  tun- 
ing is  not  a  necessity.  However,  adjust- 
ing the  element  length  for  the  measured 
SWR  minimum  does  give  you  the  exact 
resonant  point  you  desire.  Nearby  metal 
objects  can  make  die  actual  resonant 
length  shorter  than  calculated;  the  pro- 
gram takes  into  account  the  width  of 
ihe  tubing,  which  also  affects  the 
electrical  length. 

The  purpose  of  the  HAM  VERTS  PC 
program  is  to  easily  generate  the  exact 
quarter  wavelengths  you  need  for  any 
frequency.  There  are  actually  three  1/4 
wavelength  values  generated  for  any 
given  frequency:  1)  the  antenna  1/4- wave 
element  length,  which  has  the  width  or 
end  effect  factored  in;  2)  the  coax  1/4 
wavelength,  which  lakes  into  account 
the  "velocity  factor'  of  the  coax:  and  3) 
the  "free  space"  1/4  wavelength,  which 
is  used  lo  space  the  clement  distances. 
Before  discussing  the  HAMVERTS.C 
program  further,  let's  discuss  a  direc- 
tional vertical. 

The  90°x902  phased  vertical  is  easy 
lo  construct,  provides  significant  gain 
(4.5  dB),  and  has  a  broad  (120°)  half- 
power  bandwidth.  Its  cardioid  (heart- 
shaped)  pattern  provides  about  20  dB 
of  side  attenuation  and  30  dB  of  rear 
attenuation.  So  for  working  one  conti- 
nent, such  as  Europe— two  elements 
directed  at  45°  (NE)  works  all  the 
counties  very  nicely  from  Ohio.  As  a 
regular  Worked  All  Europe  contestant, 
1  like  that  broad  bandwidth  gain  feature. 


The  array  takes  two  verticals,  both 
tuned  to  ihe  same  resonant  frequency, 
with  a  free-space  separation  of  1/4 
wave  (90°).  The  second  driven  ele- 
ment has  an  extra  1/4  wavelength  of 
coax  to  delay  the  RF  power  to  it.  So, 
by  the  lime  the  power  going  to  the  first 
element  propagates  to  the  second  ele- 
ment, the  second  element  power  is  ex- 
actly in  phase  with  the  energy  coming 
From  element  1  (IE).  Conversely,  by 
the  time  the  energy  from  element  2 
propagates  back  to  element  1 ,  Lhe  en- 
ergy from  clement  2  (2E)  is  exactly  out 
of  phase  with  the  power  being  radiated 
by  element  1 .  Obviously  then,  the  peak 
radiation  will  occur  in  the  direction  of 
element  1  toward  element  2,  and  on. 
Looking  buck  from  element  2  towards  el- 
ement 1 ,  there  should  be  almost  per- 
fect cancellation.  This  is  what  creates 
the  caxdioid  gain  pattern. 

Measured  coax  lengths  provide  the 
1/4-wave  time  delay  essential  for  phas- 
ing the  two  antennas.  Think  of  the  coax 
as  many  sections  of  small  inductors 
(the  center  wire)  and  capacitors  (the 
braid  and  center  conductor,  with  a  plastic 
or  foam  dielectric  separating  these 
two  "plates"  of  the  capacitor).  Power  is 
not  lost  by  charging  these  capacitors 
through  these  small  inductors,  but  it 
takes  time  for  each  capacitor  to  charge 
and  pass  its  energy  on  to  the  next  coil 
and  capacitor  So  instead  of  the  radio 
power  traveling  at  the  speed  of  light 
down  the  coax  wireT  it's  running  much 
slower  (Yes,  a  straight  piece  of  wire  is 
an  inductor.)  With  plastic  insulation, 
about  1/3  slower  than  the  speed  of 
light.  This  means  that  a  1/4  wave- 
length of  coax  will  only  be  two-thirds 
the  distance  that  the  two  elements 
should  be  separated  for  a  free-space 
equivalence  of  1/4  wave. 

So,  in  addition  to  the  electrical  1/4 
wave  of  coax  going  from  element  1  to- 
ward clement  2,  an  extra  33%  length 
must  be  added  jusl  to  physically  reach 
the  second  element  As  long  as  lhe  same 
extra  length  is  added  to  the  fecdline  go- 
ing to  element  I,  the  90  degree  phase 
difference  is  maintained.  Actually,  add* 
ing  l/6th  of  a  quarter  wavelength  of  coax 
between  the  "T"  and  element  I ,  and  the 
"T"  and  element  2,  plus  the  1/4- wave- 
length delay  section,  will  make  the 


distance.  The  phasing  would  be  cor- 
rect with  any  additional  length,  as  long 
as  the  element  2  (2E)  transmission  line 
leg  is  electrically  1/4  wave  longer  than 
the  leg  to  element  1. 

The  problem  then  becomes:  "What 
about  the  match?"  If  the  vertical's  base 
impedance  is  52  ohms,  and  RG-8  or 
RG-58  coax  is  used,  then  two  50-ohm 
loads  would  be  paralleled  at  the  "T" 
connection,  resulting  in  a  25  ohm  load, 
or  a  2:1  SWR  to  the  transceiver.  But 
the  impedance  of  the  verticals  should 
be  closer  to  37  ohms,  and  now  the  im- 
pedance seen  at  the  "T"  will  be  com- 
plex,  a  function  of  both  the  lengths  of 
coax  from  the  vertical  elements  to  the 
*T."  What  the  transceiver  will  see  as  a 
load  impedance  will  depend  on  the  im- 
pedance at  the  'TV*  transformed  by  the 
length  of  coax  from  the  transceiver  to 
the  "T."  It  could  be  nasty. 

The  solution  is  simple:  The  transfor- 
mation equation  of  the  quarter  wave 
matching  section  is  the  answer  For  a 
quarter  wavelength  of  transmission 
line,  the  product  of  the  line  impedance 
(Zo)  squared  is  equal  to  the  product 
of  the  two  end  impedances,  or  Zo  x 
Zo  =  Zin  x  Zout.  Zo  is  lhe  coax  singe 

Continued  on  page  36 
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Triband  Vertical  Array 

continued  from  page  35 

impedance— 52  ohms  for  RG-K.  or  73 
ohms  for  RG-59. 

According  to  the  1/4-wave  transfor- 
mation  equation*  if  the  input  impedance 
to  a  quarter  wavelength  of  52  ohm 
coax  is  37  ohms  (such  as  a  1/4- wave 
vertical  should  be)T  then  the  impedance 
at  the  other  side  of  the  coax  section 


would  be  73  ohms  (matching  RG-59 
cable).  If  the  match  is  close,  then  the 
length  of  coax  to  the  transmitter  will 
not  affect  the  impedance  match  to  the 
transmitter.  Most  transmitters  will  have 
no  problem  coupling  lo  a  73  ohm  load 
efficiently. 

For  the  phased  verticals,  using  1/4  wave 
of  73  ohm  coax  to  element  1  yields  an 
input  impedance  of:  73  x73  /  37  =  144 


At  least  one,  and  not  more  than  8>  frequencies  should  be  entered 


Each  frequency  value  must  be  between  1.0  and  148,0  MHz. 


The  vertical  element  average  diameter  (inches)  is  used  for  all 
frequencies. 


As  an  example:  hamverts  28.2  21.15  7.125 


Also,  assume  the  average  diameter  of  the  vertical  element  is  1  inch. 


Dimension  &  coax  lengths  for  two  90°  x  90°  phased  verticals  —  WZ8A 
calculations  — 


Assumed  velocity  factor  =  0,66  The  1E  &  2E  avg.  diam.  =  1.0  in. 


x  =  z  =  RG-8/U  or  RG-58/U,  52-ohm  plastic  dielectric  coax 


y  =  RG-1 1/U  or  RG-59/U,  75-ohm  plastic  dielectric  coax 


S  =  Quarter  wave  spacing  between  vertical  elements 


— 


1  EyyyyTzzzz>  xcvr 


s     y     (z„z  =  any  length  of  52-ohm  coaxial  cable) 


s     y     (T  =  "tee"  connector  &  "barrel,"  i.e.  M-358  &  PL-258/U) 


s     y     (x„x  &  y..y  are  electrical  1/4  wavelengths,  y  =  75-ohm  coax) 


s     y     {*  =  straight  jack-to-jack  "barrel"  connector.  PL-258) 


2Exxxx 


direction  of  forward  gain 


FREQUENCY 


28.200  MHz 


21.150  MHz 


7.125 


1/4  Wave  Coax 
Length 


x&y  =  5ft.  9.1 
in. 


Element  Height 


E  =  8  ft.  5.0  in. 


x&y  =  7ft.  8.1 

in. 


x  &  y  =  22  ft. 
9.5  in. 


E  =  11  ft.  2.7  in 


E  =  33  ft.  7.2  in. 


Element 

Spacing 


s  ■  8  ft.  8.7  in. 


s  =  11  ft  7.6  in, 


s  =  34  ft.  6.4  in 


Tabic  I.  HAMVERTS  example, 
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at  the  T"  connector.  Using  J/4  wave 
of  RG-58  to  element  2  yields:  52  x 
52  /  37  =  73.  Now,  adding  the  1/4-wave 
section  of  RG-59  for  phasing  to  the  ele- 
ment 2  line  docs  not  change  the  73  ohms 
going  to  the  "T*  connector.  The  two 
parallel  loads  ( 144  II  73)  work  out  lo  a 
very  nice  48.5  ohm  match  to  the  RG-8 
or  RG-58  coax  going  to  the  transmit- 
ter. The  power  going  to  the  two  ele- 
ments will  not  be  equal  however, 
causing  a  slight  loss  of  forward  gain 
and  front-to-back  ratio.  These  are  not 
high-Q  circuits  we  are  dealing  with 
here,  so  neither  the  lengths  nor  the  match 
have  to  be  precise  for  good  results. 

By  using  1/4  wave  of  73  ohm  coax 
(RG-59)  from  element  I  to  the  T*  and 
1/4  wave  of  52  ohm  coax  (RG-58) 
from  element  2  to  another  1/4  wave  of 
73  ohm  coax  (RG-59)  to  add  the  phas- 
ing delay,  a  combined  load  appears  to 
the  transmitter  feedline  lhal  nicely 
matches  50  to  52  ohm  coax.  If  you  are 
using  a  short  (loaded)  vertical,  the 
vertical's  load  impedance  will  be  low- 
erecL  making  the  "T'd"  impedance 
higher  and  actually  improving  the  SWR 
situation. 

For  a  40  meter  90°x90°  array  of  two 
22.5  toot  linear  loaded  elements,  I 
used  a  50-ohm  1/4-wave  section  to  el- 
ement I  (50  x  50  /  25  =  100),  as  well  as 
element  2,  lor  an  almost  perfect  match 
at  the  "T"  connection.  The  two  40  meter 
elements  are  currently  used  as  a  40  meter 
rotatable  dipole  up  between  my 
triband  quad  elements.  The  input  Lo  the 
dipole  measures  25  ohms.  Paralleling 
two  quarter  wavelengths  of  RG-59 
yields  a  quarter  wave  section  of  36.5 
ohm  coax  that  perfectly  matches  my 
dipole  u>  53  ohm  coax. 

My  HAMVBRTS.C  program,  which 
runs  as  a  PC  DOS  executable  file*  cal- 
culates all  three  flavors  of  1/4  wave- 
lengths, once  the  coax  insulation  type 
;ind  element  diameter  are  specified. 
You  can  request  a  free  copy  of  the  ex- 
ecutable file  via  E-mail  at  |hamverts<§ 
aol.com].  or  send  a  blank  floppy  and  a 
postage-paid  return  envelope. 

If  a  frequency  value  between  1.0  and 
148.0  MHz  is  entered  when  running 
HAMVERTS.EXE  from  PC  DOS.  the 
antenna  calculations  will  be  made  for 
just  that  one  frequency.  Three  values 


are  printed  to  ihe  screen  for  each 
frequency:  x  represents  the  length  of 
1/4  wave  of  coax;  s  represents  the 
1/4-wave  spacing  between  the  two 
vertical  elements;  and  E  represents  the 
height  of  the  vertical  element,  with  the 
element  size  being  accounted  for  Up 
to  eight  frequencies  can  be  run  al  one 
time.  If  no  frequency  is  entered  for  cal- 
culation, just  typing  "hamverts"  will 
present  the  instructions  and  calculate 
three  frequencies.  An  example  is  shown 
in  Table  1. 

Calculated  lengths  do  not  vary 
greatly  between  SSB  and  CW  frequen- 
cies. So  these  three  example  calculations 
for  the  40,  15,  and  10  meter  Novice 
bands  would  be  an  excellent  compro- 
mise for  General  phone  and  CW  opera- 
tion. Note  that  the  dielectric  information 
can  be  entered  either  as  a  decimal 
value,  or  the  letters  P  or  F  for  plastic  or 
foam  dielectric. 

I  wrote  this  HAMVERTS.C  pro- 
gram to  determine  the  optimum  spac- 
ings  for  my  10t  15,  and  20  meter 
frequencies  of  choice,  and  then  recon- 
structed three  triband  vertical  elements 
out  of  the  traps  and  tubing  from  my 
TH2MK3  remains.  In  its  latter  years  of 
use,  the  triband  two  element  beam  had 
been  reduced  to  a  two-band,  two-ele- 
ment, 10  and  15  meter  beam  with  op- 
timum spacing  for  both  bands  by 
tuning  the  parasitic  element  as  a  re- 
flector on  10  meters  and  a  director  on 
15  meters.  It  worked  up  to  full  expec- 
tations, as  long  as  I  remembered  which 
way  to  point  it  for  the  band  I  was  on. 

For  the  vertical  operation,  I  only 
needed  to  replace  the  weather  seals  on 
the  top  ends  of  the  traps  and  run  a  few 
spiders  out.  The  15  meter  traps  were 
cleaned  up  and  reassembled  to  again 
make  each  element  fit  for  triband  duty. 
Two  of  the  verticals  were  set  up  just 
outside  my  basement  shack  location, 
and  the  third  element  was  located  as 
my  reference  receiving  antenna,  as  far 
from  the  two-element  array  as  pos- 
sible. Actually,  that  was  120  feel  from 
the  closest  driven  element,  or  about  1.7 
wavelengths  on  20  m  and  3.35  wave- 
lengths on  10  meters.  The  reference 
element  was  still  loo  close  for  meaning- 
ful froni-to-back  measurements,  but 
gave  general  gain  readings. 


I  tried  to  keep  ihe  power  levels  low 
and  use  clear  frequencies  for  testing,  as 
well  as  sending  my  call  ID  regularly.  The 
first  time  I  keyed  down  for  15  seconds — 
running  10  watts  to  one  element  on  the 
most  perfectly  clear  frequency  I  could 
find — back  came  someone  curious  about 
the  "A0"  signal.  It  really  makes  me 
wonder  where  all  the  callers  are  when 
I  call  CQ  with  my  kW  running.  But  no 
problem — I  had  a  quick  QSO  with  Ken 
in  Houston,  explained  the  testing,  and 
continued  on  with  my  antenna  project. 

The  same  thing  happened  when  I  ran 
a  "testing"  message  on  a  2  meter  sim- 
plex channel  I  thought  no  one  ever 
used.  The  purpose  was  to  allow  a  cable 
service  technician  to  find  and  fix  their 
leaks  (egress).  My  ingress  on  the  same 
frequencies  was  bothering  cable  chan- 
nel 18  (same  as  2  meters)  watchers. 
After  just  a  few  minutes  of  test  trans- 
missions for  the  cable  people  on  this 
once-dead  simplex  frequency,  hams 
came  out  of  the  woodwork  to  find  out 
what  was  going  on.  We  are  a  curious 
lot,  are  we  not? 

A  minor  problem  was  locating  my 
reference  antenna  directly  inline  with 
my  two  phased  driven  elements.  An 
assortment  of  black  walnut  trees,  sumac 
(poison  and  otherwise),  and  buckeye 
vegetation  obscured  the  exact  location 
of  my  reference  antenna.  So  I  hung  a 
27-inch- wide  orange  Halloween  deco- 
ration halfway  up  the  reference  verti- 
cal so  thai  I  could  spot  it  when 
aligning  the  position  of  my  second 
driven  element,  That  improvement  al- 
lowed me  to  locate  my  line  of  direc- 
tion well  beyond  any  reasonable  need. 

By  the  time  I  returned  to  the  back 
corner  of  my  lot  to  retrieve  the  orange 
marker,  my  neighbor  at  the  back  cor- 
ner of  the  yard  had  noticed  the  white 
backside  of  the  decoration.  She  quickly 
came  out  to  ask:  "That's  not  a  TV  sat- 
ellite dish  your  putting  up  there,  is  it?1* 
I  assured  her  it  was  not  a  TV  dish, 
showed  her  the  Halloween  decoration 
she  was  taking  note  of,  and  returned 
to  my  basement  shack— leaving  the 
14-foot  vertical  with  two  traps  at  eye 
level  for  her  convenient  kitchen  window 
viewing. 

Continued  on  page  38 
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Triband  Vertical  Array 

continued  from  page  35 

My  first  testing  was  done  with  each 
of  my  1/4- wave  elements  being  tested 
individually  with  a  quick  and  dirty 
ground.  The  vertical  ground  consisted 
of  a  three-foot  length  of  3/4-inch  copper 
water  pipe,  left  over  from  our  last  water 
leak  episode. 

The  coils  that  made  up  the  Hy-Gain 
coils  consisted  of  aluminum  wire 
wrapped  around  an  insulator  form,  and 
tap-screwed  on  each  end  into  the  alu- 
minum element  tubing.  Just  like  my 
old  aluminum  house  wiring  in  Florida 
days,  those  pressure  connections  with 
aluminum  wire  have  lo  be  tightened 
every  so  often  to  maintain  good  con- 
tact. The  same  is  true  for  Hy-Gain  Iraps. 
Also,  some  crystalline  formations  be- 
tween the  turns  were  scrubbed  off  with 
rubbing  alcohol  and  an  old  toothbrush. 
After  the  cleanup  and  tightening,  the 
traps  again  performed  as  expected. 

After  adjusting  the  element  sections 
for  resonance  at  the  low  end  of  10,  15, 
and  20  meters,  I  checked  the  SWR  on 
all  three  bands.  Almost  perfect  at  the 
rig,  and  indeed  my  MFJ-205  resistance 
meter  measured  the  resistance  right 
at  50  to  53  ohms.  (Remember,  I  said 
that  is  bad;  a  good  ground  means  some 
mismatch!)  So,  a  trip  to  the  hardware 
store,  $23,  a  50-foot  roll  of  welded  fence 
wire,  and  the  SWR  now  goes  to  1,4:1, 
and  the  resistance  meter  now  claims 
I've  got  a  37-ohm  load. 

However,  the  triband  business  is  op- 
tional. To  keep  it  simple,  make  your 
phased  vertical  for  just  one  hand. 
Make  the  driven  elements  (E)  from 
copper  or  aluminum  tubing,  insulate 
the  base  of  the  vertical  with  a  coke 
bottle,  a  few  inches  of  PVC,  or  any- 
thing that  doesn*t  become  a  good  con- 
ductor when  it  gets  wet  To  keep  my 
elements  in  line,  I  used  three  nylon  guy 
cords  per  vertical.  Each  cord  was  fas- 
tened to  one  brick  about  8  feet  from 
the  base.  Bricks  make  a  great  guy  an- 
chor. The  verticals  stand  straight  in 
strong  winds,  but  the  brick  will  slide 
when  a  kid  or  careless  owner  runs  into 
the  cord  or  an  element  at  night;  every- 
thing gives,  and  no  one  is  hurt-  How- 
ever,  there  could  be  a  slight  esthetics 
problem  using  brick  guy  anchors. 


The  coax  phasing  sections  are  not 
critical  with  respect  to  length.  These 
lengths  do  not  represent  tuned  circuits 
with  a  high  Q;  listing  lengths  with  the 
inches  broken  down  into  fractions  is  a 
bit  excessive,  but  the  computer  does  it 
for  free.  It  is  important  to  make  those 
calculations  based  on  either  foam  or 
PVC  insulation.  Selecting  the  mid- 
Novice  band  frequencies  for  40,  15, 
and  10  meters  will  result  in  spacing 
suitable  for  full  use  of  all  normal  CW 
and  SSR  sections  of  those  bands.  A 
slight  trim  of  the  driven  clement 
lengths  might  be  desired  for  CW  and 
SSB,  but  adjusting  the  coax  phasing 
lengths  will  meaningfully  change  the 
gain  and  directivity  of  the  antenna. 

To  measure  the  coax.  I  used  the 
basement  method  (same  as  garage 
method): 

1.  Mark  the  desired  length  of  the 
coax  phasing  section  on  your  cement 
floor. 

2.  Solder  one  PL-259  to  one  end  of 
the  coax  section. 

3.  Stretch  the  coax  out  between  the 
marks,  with  paint  cans  to  hold  the  coax 
in  place. 

4.  Wrap  tape  around  the  coax  to 
mark  the  exact  length  calculated  by  the 
"HAMVERTS"  program. 

The  x  and  y  phasing  sections  going 
to  the  antenna  require  only  one  con- 
nector per  cable.  For  the  other  end, 
separate  a  few  inches  of  coax  braid 
and  center  conductor  down  to  the  edge 
of  the  marking  tape,  and  use  a  I -inch 
hose  clamp  to  fasten  the  coax  to  the 
vertical  element.  The  braid  can  be  sol- 
dered to  the  ground  rod  or  ground 
screen.  I  like  to  add  a  moisture  sealant 
around  the  braid  section  to  keep  water 
from  wicking  up  the  coax  braid  and 
possibly  reducing  the  efficiency  of  the 
transmission  line. 

The  z„z  (any  length)  and  y..y  (75  ohm) 
phasing  sections  to  the  phased  array 
need  PL-259s  on  each  end.  I  use  the  tip 
ends  of  the  pins  on  each  PL -259  to 
make  my  total  length  measurements, 
but  it  is  not  critical.  Do  use  reducing 
adapters  (UG-175  for  RG^58,  or  UG- 
176  for  RG-59)  when  using  the 
smaller  diameter  coaxial  cables.  That 
is  in  addition  to  the  six  PL-259s,  two 
barrels  (PL-258),  and  one  tee  (M-358) 
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connector  required  for  neatly  splicing 
all  the  fcedlines  together.  For  this 
project  I  followed  Bob  Simpleton  s 
"guide  to  PL  connectors"  and  got  some 
superbly  clean  looking  connector  re- 
sults, That  follows  manv  vears  of  "fie- 
tiring  it  out  myself,"  with  sometime 
unreliable  PL-259  connections. 

With  my  triband  vertical  configura- 
tion spaced  for  20  meters,  I  expected 
an  omnidirectional  signal  on  20,  a 
somewhat  omnidirectional  sisnal  on 
15  meters  (less  forward  gain,  and 
some  power  off  the  back),  and  a 
simple  bidirectional  (endfire)  pattern 
with  about  2,3  dB  of  gain  in  the  plane 
of  the  verticals  and  about  20  dB  of  side 
attenuation. 

Of  course,  the  operating  is  the  proof 
of  anv  antenna.  I  could  see  very  no- 
ticeable  I  ront- to-back  and  front-to-side 
gain  with  the  verticals.  The  two 
ground-mounted  verticals  worked  sta- 
tions in  the  desired  direction  with  ease, 
I  cannot  report  that  the  vertical  topped 
my  2-eIcment  quad  up  40  feet,  but  then 
aeain.  with  much  less  hardware  and  no 
holes  in  the  house  roof  (needed  to  keep 
the  quad  up),  the  verticals  come  within 
one  to  two  S- units  of  the  big  antenna. 
In  general,  the  farther  away  the  sta- 
tions are,  the  closer  the  vertical  comes  i 
to  the  quad  in  performance.  And  with 
the  sunspots  increasing,  Vm  expecting 
my  90ox90°  to  do  a  very  nice  job  on 
my  next  Field  Day  or  DXpedition 
Give  it  a  try — it's  a  winner 


simplified  and  solved  with  the  Super- 
position and  Thevenin's  theorems. 
When  a  complex  network  is  reduced  to 
a  single  voltage  source  with  a  known 
internal  impedance,  cut-and-try  isn't 
necessary. 


continued  from  page  32 

both  the  Superposition  theorem  and 
Kirchhoff  s  laws. 

There  is  more  than  one  wav  to  skin  a 
cat.  There  is  also  more  than  one  way  to 
calculate  the  value  of  resistors  in  par- 
allel. Before  the  days  of  the  inexpen- 
sive hand-held  calculator,  the  common 
way  to  find  the  value  of  two  resistors 
in  parallel  was  to  use  their  product 
Over  their  sum.  A  calculator  that  has  a 
single  key  for  reciprocals  makes  the 
sum  of  conductances  a  much  quicker 
and  easier  wav  of  finding  the  effective 
resistance  of  resistors  in  parallel. 

The  most  complex  circuits  can  be 
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continued  from  page  8 

can  be  reached.  To  contact  Hollingsworth  con- 
cerning enforcement.  E-mail  [rholling@fcc.gov] 
orcall  (717)  338-2502, 

On  another  front,  Hollings  worth  has  also  made 
good  on  his  well-publicized  promise  to  issue  the 
worst  offenders  a  final  warning  to  clean  up  their 
act.  Those  letters  went  out  on  January  8th,  Whal 
impact  the  letters  and  Hollingsworth"s  on-the-air 
appearance  will  have  is  too  early  to  assess.  The 
one  thing  it  does  say  is  that  there"  s  a  new  FCC 
in  town  and  the  bad  boys  of  ham  radio  had  bet- 
ter beware. 

Tnx  and  a  N(we1l  be  good11  to  Newsfine,  Bill 
Pasternak  WA61TF.  editor 


Enforcer  II 

The  FCC's  Riley  Hollingsworth  K4ZDH  is  mak- 
ing his  list  and  checking  it  twice.  Now  that  he 
knows  which  hams  are  naughty,  not  nice,  he  s 
ready  to  take  action  against  flagrant  amateur  of- 
fenders. 

"Fully  half  of  the  amateur  problems  on  HF  re- 
late to  a  specific  group  of  jammers  by  malicious 
interferes  who  enjoy  disrupting  as  much  amateur 
communication  as  possible/1  said  Hollingsworth, 
the  FCC's  point  man  for  amateur  enforcement 
within  the  Compliance  and  Information  Bureau. 
"Enforcement  action  against  this  group  is  long 
overdue,* 

Hollingsworth  has  prepared  a  report  to  his 
boss,  C1B  Chief  Richard  D.  Lee,  detailing  his  find- 
ings and  fingering  the  most  serious  violators  in  a 
Top  Ten"  list  which  he  declined  to  make  public 
just  yet.  His  memo  urged  "immediate  enforce* 
ment  action," 

Hollingsworth  said  he's  talked  with  more  than 
250  people  on  the  amateur  enforcement  fine, 
(202)  418-1184,  since  the  end  of  September 
1998r  when  the  FCCrs  latest  amateur  enforce- 
ment initiative  kicked  into  high  gear.  In  addition, 
he  has  received  more  than  four  dozen  letters  and 
E-mailed  comments  concerning  problems  in  the 
Amateur  Service.  Hollingsworth  has  concluded 
that,  while  most  amateurs  abide  by  the  rules,  a 
few  habitual  offenders  continue  to  flout  the  law. 
■We  are  not  going  to  stand  to  be  further  degraded 
or  destroyed  by  thenv  he  said. 

Hollingsworth  says  that  jamming  and  deliber- 
ate interference  is  the  most  common  problem, 
accounting  for  31%  oi  all  complaints.  Repeater 
misuse  and  jamming  account  for  another  29%. 
But  he  considers  the  HF  abuses,  most  typically 
reported  on  75  and  20  meters,  to  be  the  more 


serious  offenses  because  they  can  be  national 
or  international  in  scope.  Other  general  problems 
accounted  for  another  17%  of  the  complaints, 
said  Hollingsworth.  A  full  10%  of  complaints  con- 
cerned an  unlicensed  individual  in  California  who 
already  has  spent  time  in  jail  for  past  convictions. 

Hollingsworth  has  sent  out  30  informal  "warn- 
ing letters*  to  individual  operators  as  a  result  of 
complaints.  The  letters  warn  the  recipients  that 
a  complaint  has  been  received  about  the  recipi- 
ent or  someone  using  his  or  hercadsign  and  indi- 
cate that  the  allegations,  if  true,  could  jeopardize 
the  amateur's  license  and  request  the  recipient  to 
contact  the  FCC  to  discuss  the  matter. 

in  almost  every  case,  the  recipient  has  con- 
tacted us,"  he  said,  in  one  case  the  licensee 
contacted  us,  apologized,  and  reports  since  that 
time  indicate  that  the  licensee  has  became  a 
model  operator/  Some  amateurs  have  reported 
to  the  ARRL  that  amateur  behavior  has  improved, 
dramatically  in  some  areas,  since  word  hit  the 
street  that  the  FCC  was  taking  amateur  enforce- 
ment seriously.  For  its  part,  the  League  has  said 
it  is  willing,  for  now.  not  lo  pursue  its  request  to 
further  privatize  amateur  enforcement. 

Hollingsworth  says  the  warning  letters  will 
continue,  but  now  he's  taking  aim  at  the  hard- 
core scofflaws  within  the  amateur  radio  commu- 
nity. "We  have  now  let  everyone  out  there  know 
we  re  back,"  he  said.  Continued  violations  will 
"guarantee11  license  revocations,  fines,  or  in  ex- 
treme cases,  equipment  seizures. 

"Church  is  out  now/  he  said.  "We  mean  busi* 
ness  and  we're  strapped  in  and  ready  to  ride." 
Hollingsworth  added:  "Amateur  Radio  rule-break- 
ers continue  these  violations  at  their  own  risk," 

From  KD4VBI: 

Tough  talk  for  a  government  official.  I  hope  it 
isn't  a  paper  tiger,  We  have  heard  tough  talk 
before  but  what  happened?  Nothing  but  talk. 

For  example,  my  friend  AD4PS,  Dennis 
Hamilton-  who  is  a  high  ranking  R.A.CE.S,  of* 
ficer.  a  fine  ham,  and  an  asset  to  the  amateur 
community,  tried  his  hand  at  tough  talk  toward  a 
horrific  non-licensed  jammer.  What  did  it  land 
him7  He  is  now  under  investigation  by  the  very 
agency  he  works  for. 

This  maggot  of  a  jammer  is  well  known  to  the 
amateur  and  the  county  as  a  culprit  who  inter- 
feres not  only  with  amateur  transmissions  but 
also  with  vital  county  communications  such  as 
fire  rescue  and  the  Trauma  Hawk  medical  heli- 
copters—which  can  mean  the  difference  between 
life  and  death. 

Yet  when  AD4PS  said  this  person  was  jam* 
ming  a  communication  (amateur)  over  the  air,  this 
misfit  lawbreaker  made  a  complaint  to  the  county 
against  AD4P3  that  put  his  butt  in  a  siing. 

Mow  he  is  not  only  sweating  the  stigma  of  an 
investigation,  but  now  his  job  hangs  in  the  bal- 
ance. 

You  tell  me  where  the  justice  begins  and  the 
injustice  ends  in  this  case.  Is  it  OK  to  commit  a 
crime  but  not  OK  to  say  who  the  criminal  is? 

Does  justice  mean  only  just  us? 

Tnx  and  an  "honest  we  will"  to  The  ARRL  Letter. 

Continued  on  page  57 
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Frequency  extension  of 
test  equipment  to  24  GHz 

This  Lime,  let's  cover  some 
very  useful  test  equipment  to 
assist  you  in  functioning  at  24 
GHz,  This  clever  surplus  mate- 
rial consists  of  equipment  that 
can  be  obtained  at  lower  fre- 
quencies for  use  as  actual  Lest 
equipment  at  24  GH/.  As  most 
of  you  know,  there  is  very  good 
test  equipment  available  for  24 
GHz,  but  it  is  still  in  the  hands 
of  commercial  labs.  Most  of  the 
equipment  in  amateur  hands 
seems  to  top  off  at  18  GHz. 

The  column  this  time  will 
describe  some  surplus  material 
thai  was  assembled  to  form  a 
testing  vehicle  at  24  GHz,  You 
are  probably  in  a  simitar  fix  in 
that  my  test  bench  does  not  go 
above  18  GH/.  This  seemed  to 
be  a  hindrance  to  further  explo- 
ration of  our  24  GHz  and  above 
microwave  bands.  Wc  were  out 
quality  testing  equipment  on 
these  higher  microwave  bands 
to  see  what  was  happening. 

This  project  to  enhance  our 
ability  at  24  GHz  and  possibly 
even  higher  is  the  method  we 
use  in  the  San  Diego  Microwave 
Group  to  adapt  our  existing 
lower  frequency  test  equipment 
to  function  at  24  GHz,  What  was 
needed  was  a  circuit  to  lest  both 
as  a  spectrum  analyzer  to  look 
at  transmitter  signals  and  a  sig- 
nal source  for  receiver  testing. 

The  circuit  that  Kern  N6IZW 
came  up  with  will  function  at  24 
Gil/  and  allow  testing  in  the 
transmit  spectrum  analyzer  as 
well  as  provide  testing  on  the 
workbench.  While  thiv  conver- 
sion process  is  quite  accurate  as 
to  frequency  for  both  receive 
and  transmit,  it  does  leave  some 
uncertainty  in  the  dBm  reference 
level  department. 
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This  converter  allows  existing 
low  frequency  test  equipment  to 

be  put  to  use  on  24  GHz,  Those 
pieces  of  lest  equipment  to  go 
beyond  18  GHz  do  so  with  the 
penally  of  requiring  external 
mixers  that  are  no  longer  with 
the  equipment.  Coupling  this  to 
the  increased  problem  of  using 
the  high  multiple  numbers  of 
harmonics  used  with  these  mix- 
ers makes  correct  signal  identi- 
fication difficult. 

This  problem  is  universal 
even  on  my  workbench,  which 
stops  functioning  at  1 2  GHz  for 
spectrum  analyzers  and  18  GHz 
for  sweep  signal  generators. 
Sure,  the  old  8551  HP  spectrum 
analyzer  goes  up  to  40  GHz,  but 
because  it  uses  such  high  order 
harmonics  and  mixing  schemes 
it  doesn't  provide  good  data  for 
frequency  setting — if s justice 
vague  even  with  a  surplus  exter- 
nal mixer.  So  what  can  you  do 
to  make  it  function  as  you  would 
wish  and  display  24  GHz  with 
good  frequency  accuracy? 

Well  Kerry  N6IZW  came  up 
with  a  solution  for  our  micro- 
wave group  and  it  works  quite 
well.  It  does  require  a  few  parts 
to  make  the  unit  function.  The 
two  major  components  are  a 
Frequency  West  brick  oscillator 
at  some  output  frequency  in  the 
1L5  to  12  GHz  range,  and  a  very 
good  quality  coaxial  connec- 
tori/ed  microwave-rated  mixer 
The  mixer  wc  used  is  rated  RF- 
wise  to  18  GHz  and  performs 
well  to  24  GHz,  The  remaining 
components  include  an  attenu- 
ator to  reduce  the  brick  oscilla- 
tor to  +7  dB  for  local  oscillator 
injection  to  the  mixer,  and  an 
SMA-to-24  GHz  waveguide 
transition. 

Confused?  Let  me  put  you  on 
the  right  track.  We  are  going  to 


use  a  low-order  harmonic* 
namely  the  2nd  harmonic  of  the 
12  GHz  brick  oscillator  as  the 
1/2  frequency  local  oscillator 
injection  to  the  mixer.  The  sec- 
ond harmonic,  along  with  the 
fundamental  (12  GHz)  fre* 
quency  of  the  brick  LO  is  in- 
jected to  the  LO  port  of  the 
mixer.  An  SMA  attenuator  is 
included  in  this  path  to  reduce 
the  brick  oscillator  microwave 
oscillator  output  to  a  maximum 
of +8  dBm.  That  is  the  local  os- 
ci  I  lator  i  njection  maximum  rati  tig 
for  the  mixer  we  used. 

The  mixer  we  selected  is  one 
that  is  rated  to  18  GHz  for  the 
RF  and  LO  port.  It  happens  to 
be  an  SMA  coaxial  double  bal- 
anced mixer  from  Watkins 
Johnson,  part  #W-M80,  Its 
specifications  are  as  follows:  for 
the  RF  and  LO  port,  frequency 
range  6  to  1 8  GHz;  IF  port,  DC 
to  3  GHz,  Conversion  loss  is  in 
the  6  dB  range.  This  mixen 
while  rated  to  18  GHz,  still  per- 
forms at  24  GHz  with  increased 
conversion  loss  at  24  GH/.  I 
don't  have  the  equipment  to 
measure  the  actual  conversion 
loss  ai  24  GHz  and  suspect  it  is 
in  the  10  dB  or  so  range.  Even 
with  excessive  conversion  loss 
it  works  very  well, 

The  goal  of  this  project  was 
to  construct  a  device  that  would 
allow  accurate  measurements  to 
be  made  at  24  GHz  with  mate- 
rial on  hand.  With  the  exception 
of  the  mi  xer,  all  other  parts  were 
on  hand  on  our  workbench.  The 
converter  has  proven  to  be  quite 
functional,  and  has  allowed  us 
to  put  to  good  use  a  lower  fre- 
quency spectrum  analyzer  for 
seeing  translated  frequency  and 
setting  our  equipment  at  24  GHz. 
It  has  proven  to  be  quite  accu- 
rate, even  for  SSB  operation  at 
24  GHz.  by  removing  frequency 
ambiguity  using  a  synthesizer- 
based  frequency  source.  In  test- 
ing with  wideband  systems,  it 
performed  equally  well.  Here  is 
how  this  24  GHz  conversion 
system  functions. 

With  1/2  local  oscillator  in- 
jected to  the  mixer's  local  oscil- 
lator port  (LO)  (lefs  say,  for 
simple  argument  1 2  GHz),  the 


second  harmonic  would  be  24 
GHz.  That's  a  local  oscillator 
injection  of  12  GH/  and  24  GHz 
(second  harmonic).  The  RF  port 
is  coupled  to  a  24  GHz  transi- 
tion to  be  used  as  an  antenna  at 
24  GHz.  The  wavesuide  also 
fonns  a  wideband  filter  rejection 
of  12  GHz  products. 

The  IF  port  of  the  mixer  is 
connected  to  the  spectrum  ana- 
lyzer input.  The  analyzer  acts  as 
a  sensitive  receiver  with  a  visual 
display  for  input  RF  It  is  ca- 
pable of  seeing  products  of  the 
mixing  operation  and  displaying 
them  on  the  o-scope  of  the  ana- 
l\  zer.  The  center  line  of  the  ana- 
lyzer can  first  be  calibrated  to 
frequency  by  injecting  a  signal 
generator  set  to  exactly  the  fre- 
quency expected  for  reference. 
Well*  with  RF  at  (hopefully) 
24,155  GHz,  a  wideband  fre- 
quency and  the  LO's  second 
harmonic  al  24  GHz,  we  mix  off 
the  24  GHz  of  the  24.155  GHz. 
leaving  a  155  MH/  signal  output 
on  the  IF  port. 

With  the  analy/er  setup.  RF 
is  detected  from  the  24  GH/ 
(frequency  unknown  at  this 
time)  Gunn  transmitter  by  the 
waveguide  transition  and  mixed 
with  24  GHz,  producing  a  sig- 
nal presentation  on  the  o-scope. 
Without  readjusting  the  scope 
on  the  analyzer,  adjust  the  Gunn 
cavity  frequency  adjust  screw 
for  center  frequency  alignment 
on  the  spectrum  analyzer  When 
this  is  done  at  the  previously 
calibrated  155  MHz  marker 
from  the  signal  generator,  you 
can  be  assured  that  the  Gunn 
transmitter  is  now  on  24155  MHz 
to  your  calibration  accuracy. 

While  this  scenario  is  true,  it 
is  better  to  use  a  less  trouble- 
some IF  frequency  depending 
on  what  you  can  come  up  with. 
A  12  GHz  source  sounds  nice 
but  is  usually  not  in  the  cards* 
Sources  with  unusual  frequen- 
cies such  as  1L978  GHz  will 
work  fine.  The  exact  frequency 
is  not  important,  as  long  as  if  s 
a  near  even  number  to  handle. 
Multiply  the  local  oscillator  fre- 
quency used  by  two  and  subtract 
the  tk  sired  frcquenc>  on  24  GH/, 
and  that's  your  IF  frequency. 


Just  keep  it  in  the  mixer's  IF  fre- 
quency limit  of  less  than  3  GHz 
for  the  mixer  I  used,  ihe  W-M80. 
Other  mixers  might  have  IF:  fre- 
quency ranges  with  different 
maximums  and  minimums. 
\ferify  what  mixer  port  operation 
you  have. 

Using  a  higher  IF  frequency 
should  reduce  most  unwanted 
spurious  responses  to  a  minimum, 
making  the  major  signal  the  cor- 
rect one  on  the  spectrum  ana- 
lyzer* If  you  are  sure  which 
response  is  correct,  this  should 
not  be  a  problem.  If  you  calibrate 
the  spectrum  analyzer  screen,  you 
can  make,  say,  10  MHz  per  divi- 
sion and  see  if  your  system  can 
tune  to  the  other  wideband  fre- 
quency that  is  30  MHz  lower  at 
24  J  25  GHz. 

To  verify  the  desired  24  GHz 
frequency  on  your  spectrum 
analyzer,  adjust  your  signal  gen- 
erator to  the  IF  frequency  and 
calibrate  the  center  line  display 
of  the  analyzer  to  it.  Check  the 


signal  generator  accuracy  with 
your  frequency  counter.  In  the 
scenario  described  above,  we 
used  a  155  MHz  IF  for  24155 
RF.  Now,  for  30  MHz  lower,  use 
125  MHz  or  30  MHz  less  than 
our  IF  frequency  to  display 
24125  MHz  center  frequency 
on  the  spectrum  analyzer  (with 
12  GHz  exactly  the  LO  inject 
frequency  to  mixer). 

With  the  frequency  stability 
of  the  brick-type  oscillators 
rated  at  a  few  kHz  or  even  tens 
of  kHz,  this  is  of  little  problem 
in  reference  to  24  GHz  wide- 
band measurements.  With  Gunn 
oscillators,  even  non-varactor 
types,  voltage  tuning  can  be 
made  over  a  few  MHz  at  mini- 
mum, making  an  error  of  100  kHz 
nothing  to  worry  about.  Do  you 
need  a  brick  at  exactly  1 2  GHz? 
Certainly  not.  We  only  need  a 
frequency  out  of  the  brick  that 
is  reliable.  For  example,  I  found 
a  couple  of  bricks  that  came 
with  1 1 1 .4768  MHz  crystals  in 
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Fig.  1*  Block  diagram  of  frequency  extension  equipment  for  using 
low  frequency  spectrum  analyzers  to  display  accurately  24  GHz 
frequency  information  using  low  order  ftarmonic.  System  uses  1/2 

frequency  local  oscillator  and  mixer  originally  made  for  18  GHz 
operation.  24  GHz  filtering  done  by  24  GHz  antenna  transition 
using  waveguide  cutoff  for  broad  filtering. 


them.  Ten  to  12  GH/  brick  os- 
cillators operate  on  the  102nd, 
108th,  or  1 14th  harmonic  of  the 
phase-lock  crystal — in  this  case, 
111.4768  MHz, 

The  102nd  harmonic  is 
1L370  or  22741.267  minus 
24155  MHz  =  1413.7328  MHz 


on  the  IF  port.  The  108th  har- 
monic lock  is  24078.989;  I 
made  a  slight  adjust  in  the  crys- 
tal to  make  it  lock  at  24079  MH/, 
verifying  the  crystal  frequency 
at  1 1 1 .47685  MHz  and  making 
the  IF  output  76  MHz,  for  an 
operation  frequency  of  24155 


New  Digital  Frequency  Lock 

AVCOM's  PSA-65C  Portable  Spectrum  Analyzer 


'Battery  or  Line  Operated 
"Internal  Battery  Charger 
'Digital  Display  of  Center 

Frequency,  Start/Stop 

Frequency  of  Sweep  and  Span 
"Frequency  Accurate  to  .1  MHz  at 

0  Span 

MMHzto  1250MHz  in  One  Sweep 
*-95  dBm  in  Sensitivity 
"Lightweight  -  Portable 
•Rugged,  Attractive  Styling 
•Affordably  Priced 
'Made  in  U.S.A. 

AVCOM's  newest  Portable  Micro- 
wave Spectrum  Analyzer,  model 
PSA-65C,  has  an  expanded  fre- 
quency range  from  less  than  1  MHz 
to  1 250  MHz.  for  the  amazing  price 
of  $  2930. 

AVCOM's  new  PS  A-65C  is  a  low 
cost  general  purpose  spectrum  ana- 
lyzer that's  loaded  with  standard  fea- 
tures including  FM  audio  demodula- 
tor ,  AM  detector  and  digital  frequency 
lock.  The  PS  A-65C  covers  frequen- 
cies thru  1250  MHz  in  one  sweep 
with  a  sensitivity  greater  than  -95 
dBm  at  narrow  spans.  The  PSA- 
65C  is  ideally  suited  for  2-way  radio, 


$WEEF>mTEcontr&$tte 
speed  ot  the  s^eep  across  the 
CRT. 


Scale  sftlerts  an 
ampttHJde  sensitivity 
of  either  iQd&UtVor 


TUNING  arifusfs  flit?  center  frequency  of  flie  analyzer  so 
that  signals  of interest  appear  on  Tttcct*f\tef  of the  display 
andtneir frequency tsmadoutontheLCD 


Back&t  LCD  that  shows 


Pcrtabh,  attract/veto 
styied package  and 
ergorxjmcinc&ty 
engtieererf  ftont 
paneftefan 
wistnjmenttnattsa 
pfeasure  to  own  and 
use. 


Large  bnght  screen 
for  outdoor  and 
indoor  use.  Scale 
calibrated  in  tOdBor 
2  dB  steps  for 
accurate  repeat/thle 
measurement 
65  d&  dynamic 
range. 

POWEn.<witd*has3 
positions:  Battery 
Qpemt&\  Standby 
andACime 
Operation  F*f  DC 
Pcv#x  snticnenwar 
panel  for  12  vet 
operation 


Dxrtal  Frequency  Lock  (OH.)  on/ 
onoontrol 

REFERENCE  LEVEL  adjusts 
input  attenuator  and  tFgam  so  that 
Pop  g*atkx&  corresponds  to 
indicated  signal  level 
GaMxabons  m  dBmanddBmvare 
provided 

ZERO  SPAN  nstartfy  places 
anafyzertn  zero  span  mode  and 
activates  au&o  demodulator  tor 
convenient  mcvhtormg 

SPAN  controfs  tne  width  ot  the 
spectrum  bong  displayed  and 

iMtiVrititn  citf)  fn  *>■  -•/'■•  ffiftmum 
resolution  fitter, 

VA  R  SPAN  reduces  the  width  ot  the 
spectrum  ben  y  i  fapfo  yt\1  tor  closer 
signal  examination  andenhatxed 
amplitude  accuracy 


RF  INPUT  accepts  signals  tobe 
Observed trom less ttvvi  1  MHzto 
neater  than  1250  MHz 


AUDfODEMOO      AUX^fARYsu^xms 
BATCHGswitch  /       activates  au&o       ptesent  and  future 

recharges  PSA-$5C        /         demod  board  and    Of^pnataccessones 
to80%  capanty  n  /  sets  aurto  ievet       fotthePSA-GSC. 

approx  Bhours.      AUDK^OUTdrnfestc^trnpedance 

earphones  or  speaker  internal  speaker 

Standard 

Visit  our  website  at  www^AVCOMofVAxom. 


HWE  TUNE  aJfavs  fine  changes  inoenter 
frequency  Greater  adjustment  range  on  left 
knob  settings,  trier ao)ustmentonnght knob 
settings 


cellular,  cable,  satellite,  LAN,  surveillance, 
educational,  production  and  R&D  work. 
Options  include  new  1250  MHz  frequency 
extenders,  BNG-1000A  tracking  (noise) 
generator,  log  periodic  antennas,  carrying 
case  (AVSAC),  and  more, 


Phone,  fax  or  write  for  more  information. 


AVCOM 


500  SOUTHLAKE  BOULEVARD 

RICHMOND,  VA  23236  USA 
804-794-2500  FAX:  604-794-8284 
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Fig.  2.  Nearly  same  circa  if  as  in  Fig*  1,  hit?  instead  of  displaying 
Signal  being  transmitted  from  24  GHz  unit  on  spectrum  analyzer, 
change  IF  port  of  mixer  to  signal  generator  Now  you  have  modi- 
fied the  original  circuit  to  he  a  very  accurate  weak  source  signal 
generator  on  24  GHz  for  receiver  testing. 


again*  There  are  lots  of  possi- 
bilities— just  whip  out  a  calcu- 
lator and  see  what  you  can  turn 
up.  It's  belter  to  use  a  higher  fre- 
quency IF.  We  found  that  1296 
MHz  or  some  nearby  frequency 
worked  best 

The  display  on  a  spectrum 
analyzer  is  easy  to  set  as  long 
as  you  have  accurate  signal  gen- 
erating equipment  and  a  fre- 
quency counter  in  the  2  GH* 
range  it)  verity  the  brick  and  sig- 
nal generator  frequencies.  By 
mixing  down  to  lower  frequencies 
in  this  way,  we  have  enabled  easy 
frequency  markers  to  be  com- 
pared with  accurate  signal  genera- 
tors and  veri  lied  with  a  frequency 
counter  our  nearlv  exact  fre- 
quency  of  operation  on  24  GHz. 
Not  bad  for  just  a  simple  bunch 
of  parts  bolted  together. 

24  GHz  signal  generator 

You  might  have  guessed  by 
now  what  comprises  the  signal 


generator  setup  to  verily  re- 
ceiver operation  on  24  GHz. 
Well  It's  almost  the  same  con- 
nections as  for  the  spectrum 
analyzer,  with  one  exception, 
Disconnect  the  spectrum  ana- 
lyzer and  connect  the  signal 
generator  at  the  IF  port,  and  now 
you  have  turned  the  brick  oscil* 
later  mixer  into  a  transmitting 
converter. 

Assume  we  have  just  calibrated 
the  Gunn  oscillator  at  24155 
MHz.  We  are  using  a  30  MH/ 
ll;  frequency  for  the  FM  re- 
ceiver, so  we  need  a  frequency 
thai  will  mix  with  Lhe 24155  MH/ 
transmitter  to  produce  a  product 
30  MHz  lowrer  in  frequency. 
With  the  signal  generator  set  to 
maximum  output  (no  more  than 
+7  dBm)  and  a  frequency  of  1 55 
-  30  MHz,  or  125  MHz,  you 
should  hear  on  your  wideband 
FM  receiver  a  faint  but  noted 
signal  source.  You  can  use  this 
for  peaking  up  receiver  perfor- 
mance and  evaluation  purposes. 


If  you're  a  No-Code  Tech,  and  you  re  having  fun  op- 
erating, tell  us  about  it!  Other  No-Code  Techs  will 

enjoy  reading  about  your  adventures  in  ham  radio — 
and  well  pay  you  for  your  articles.  Yes,  lots  of  nice 
clear  photos,  please.  Call  Joyce  Sawtelle  at  800-274- 
7373  to  get  a  copy  of  "How  to  Write  for  73  Magazine.1' 


We  would  appreciate  it  if  you  would 

TEI.I.  A  FRIEND 
about  the  NEW  73  and  show  him  this  copy! 


For  SSB  operation,  the  converter 
performs  excellently. 

The  signal  generator's  output 
is  not  a  fire-breathing  dragon  hut 
a  very  detectable  accurate  sig- 
nal source  for  workbench  evalu- 
ation. It's  uncalibrated  in  actual 
dBm,  but  still  very  useful  for 
determining  system  operation 
and  some  weak  signal  testing. 

When  selecting  a  local  oscilla- 
tor frequency  (in  the  1 1  to  1 2 GHz 
range),  make  sure  ii*s  high 
enough  to  allow  a  quality  sig- 
nal generator  to  function  along 
with  lhe  source.  Also,  don't  ex- 
ceed the  IF  frequency  specifica- 
tions of  the  mixer  port.  It  doesn't 
matter  what  frequency  you 
use — just  select  one  that  is  easy 
for  you  and  your  existing  test 
equipment.  Even  some  brick 
oscillators  that  came  with  crys- 
tals to  control  the  phase-locked 
brick  oscillator  frequency  could 
be  quite  fractional  and  are  just 
as  usable  for  this  purpose.  The 
difference  with  vers  fractional 
numbers  is  that  you  will  have  to 
use  a  calculator,  unneeded  with 
simple  even  numbers.  A  minor 
arithmetic  problem  but  still  very 
usable.  You  could  in  any  case 
possibly  make  a  minor  adjust- 
ment in  the  exact  crystal  fre- 
quency to  put  it  on  a  rounded  off 
frequency  for  simpler  problem 
solving.  My  suggestion  is  to 
adjust  very  weird  crystals  to  a 
frequency  more  pleasing  to  your 
application. 

Well,  there  you  have  it:  both 
a  receive  and  transmit  accurate 
frequency  marker,  allowing  you 
to  extend  the  capabilities  for 
your  lower  frequency  test  equip- 
ment. This  technique  is  quite 
adaptable  even  to  higher  fre- 
quencies, although  I  have  not 
given  it  a  try.  We  are  trying  to 
locate  equipment  for  communi- 
cations on  47  GHz,  the  next 
higher  microwave  band,  but  for 
now  this  is  only  a  part-time 
scavenger  mission. 

A  couple  of  ideas  in  closing, 
aimed  particularly  ai  the  micro- 
wave antenna.  Most  first  tries 
can  be  made  with  a  modest  horn 
antenna  that  could  be  fashioned 
from  hobby  copper  or  brass.  The 
gain  of  such  a  small  horn  antenna 


is  in  the  12  to  15  or  so  dB  range. 
However,  when  coupled  widi 
and  using  the  small  horn  to  illu- 
minate a  dish  of  about  1 2  inches 
in  diameter,  the  dish  provides 
some  35  dB  of  gain  to  the  sys- 
tem. Quite  cheap  in  terms  of 
simple  gain,  Another  thing  to 
take  into  consideration  when 
using  dishes  at  24  GHz  is  that 
for  a  dish  in  the  30-  to  36-inch 
class,  the  gain  goes  up  into  the 
44  dB  range — quite  impressive, 
but  at  a  cost. 

The  cost  for  Mich  high  gain 
with  a  3-foot  dish  is  in  the 
beamwidih  of  the  radiated  or 
detected  signal.  The  beamwidih 
will  be  less  than  one  degree 
of  compass,  making  accurate 
pointing  quite  important,  With 
such  a  sharp  beam  pattern,  it 
might  be  loo  rough  to  find  signals. 

On  the  other  hand,  using  a 
I -foot  dish,  the  pointing  angle 
is  increased  to  slightly  over 
three  degrees,  making  finding  a 
signal  much  easier  than  when 
using  a  4-fooi  dish.  Sure*  you 
only  gel  35  dB  sain  with  the 
1-foot  system,  hut  it's  not  a 
monster  to  point.  Besides,  it  can 
be  stored  very  easily  in  an  apple 
box,  and  you  don't  have  the  han- 
dling problems  ynu  would  wiili 
a  much  larger  dish.  These  arc 
points  you  should  take  into  con- 
sideration when  putting  your 
system  together. 

Just  consider  the  tripod  and 
supporting  structure  to  make  a 
dish  stable  with  a  mild  wind. 
The  stress  factors  with  a  4-foot 
compared  lo  a  t  -fool  dish  are  sub- 
stantial. Considering  mountings 
for  a  Ufoot  dish,  use  a  camera 
tripod  for  reasonable  use  and  a 
heavier  tripod  for  best  stability. 
For  the  4- footer  you  might  have 
to  carry  around  several  batter- 
ies and  concrete  blocks  to  firm 
up  most  standard  heavy-duty  tri- 
pods. We  suspend  batteries  or 
other  heavy  objects  from  the 
center  mount  of  the  tripod  to 
provide  a  rigid  mount  for  the 
dish  and  tripod  structure. 

Well,  that" s  it  for  this  month. 
Hope  you  have  had  as  much  fun 
in  putting  together  your  micro- 
wave system  as  I  have.  Best  73 
for  now.  Chuck  WB6IGR 
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Amateur  Radio  Via  Satellites 


Andy  MacAllister  W5ACM 
14714  Knights  Way  Drive 
Houston  TX  77083 


When  Tony  England  WOORE 
went  to  orbit  on  STS-51  on  July 
29,  1985.  he  took  the  usual 
SAREX  (Shuttle  Amateur  Ra- 
dio Experiment)  gear  for  two- 
meter  voice  contacts,  bin  he  also 
included  some  exciting  extras- 
He  had  a  complete  two-way 
SSTV  (Slow-Scan  Television) 
station.  SSTV  has  been  around 
for  30  years.  It  is  a  communica- 
tions mode  thai  sends  and  re- 
ceives images  using  standard 
audio  bandwidth.  The  signals 
can  be  put  into  a  rig  via  the  mi- 
crophone jack  and  received 
through  the  speaker  or  head- 
phone connection,  SSTV  had 
been  used  via  OSCARs  (Orbit- 
ing Satellite  Carrying  Amateur 
Radio)  many  years  before 
Tony's  trip,  but  this  was  the  first 
time  for  I  wo- way  SSTV  activ- 
ity between  a  space-based  ham 
and  those  on  the  ground, 

TheSTS-51  SSTV  gear  con- 
sisted of  a  SAREX- modi  Tied 
Motorola  MX-340  HT,  a  win- 
dow-mounted iwo-meter  an- 
tenna, Panasonic  camera  and 
monitor.  Robot  1200C  SSTV 
scan  converter,  Sony  tape  re- 
corder and  a  custom  headset. 
The  gear  worked  well  and  those 
with  appropriate  equipment 
could  receive  and  view  pictures 
from  the  shuttle.  At  the  Johnson 
Space  Center  in  Houston,  Texas, 
a  group  photo  of  the  astronauts' 
wives  was  sent  to  the  shuttle  via 
SSTV.  Tony  captured  the  color 
image  and  resent  it  back  to 
earth.  The  wives  had  made  a 
round  trip  to  space  and  back, 
Those  monitoring  the  two-meter 
downlink  saw  this  picture  along 
with  the  many  others  sent  from 
Tony  and  the  crew. 

Only  a  year  after  Tony 
England's  ham  activity  from  the 
space  shuttle  Challenger,  the 


first  major  component  of  the 
Soviet  MIR  space  station 
achieved  orbit.  Within  two 
years,  a  full-time,  two-meter 
ham  station  was  onboard.  Later, 
with  the  addition  of  a  packet  ter- 
minal node  controller  (TNC), 
signals  from  MIR— either  voice 
or  disital — were  a  daily  event 
MIR  had  an  outside  antenna 
and  could  run  more  power  than 
the  space  shuttle.  Signals  were 
excellent. 

Today  on  the  MIR  show 

A  few  years  ago,  a  group  of 
hams  got  together  to  discuss  the 
possibility  of  getting  SSTV 
onboard  MIR.  1  hey  included 
Don  Miller  W9NTP,  Parrel  I 
Winder  W8ZCF,  HankCamrell 
W4HTB,  Dave  Larsen  N6CO 
and  Miles  Mann  WF1F. 

In  June  1998,  Miles  Mann 
arrived  in  Moscow  with  three 
complete  SSTV  systems  for  de- 
livery to  Energia.  the  Russian 
organization  that  built  MIR.  Six 
months  later,  in  December,  the 
SSTV  system  wras  in  orbit  and  on 
the  air.  Miles  represents  a  group 
called  MAREX-NA  (Maimed 
Amateur  Radio  Experiment — 
North  American  Division).  This 
organization  was  created  a 
month  earlier  as  it  split  off  from 
MIREX  {MIR  International  Ra- 
dio Experiment).  According  to 
Miles,  MIREX  handles  QSL 
cards  and  some  system  opera- 
tor duties,  while  MAREX-NA 
builds  and  flies  amateur  radio 
projects  for  the  Russian  space  sta- 
tion. Information  about  MAREX- 
NA  can  be  found  on  the  Internet 
at  lhttp://marc v-na.org/]. 


The  MIR  gear 

The  MIR  SSTV  system  is 
very  compact  and  functional,  ft 


Photo  A.  Slow-Scan  TV  from  MIR  with  Soyuz  TM-2\  crew. 
Getmadiy  Padalko  {flight  engineer)  and  Sergei  Avdeyev  (flight 
commander). 


Photo  B.  A  chocolate  hear  floats  in  front  of  the  SSTV  camera  for  a 
shot  in  December. 


Photo  C  The  MlR-26  mission  logo  as  seen  via  SSTV  from  MIR. 


consists  of  a  slack  of  electronic 

devices  including  a  TASCO 
SSTV  system  with  a  color  LCD 
(liquid  crystal  display)  screen* 
a  Kenwood  dual-band  (two 
meter  and  70  cm)  TM-V7A 
mobile  FM  transceiver,  a  custom 


controller  box,  an  infrared  re- 
mote control  unit  and  an  Apple 
Computer  CCD  (charged 
coupled  device)  color  TV  cam- 
era. The  system  is  capable  of 

Continued  on  page  44 
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Photo  IX  With  the  camera  aimed  ma  the  window,  great  views  of 
Earth  have  been  sent  via  SSTV  from  MIR, 


Photo  E*  Solar  panels  in  the  foreground  and  the  Earth  in  the 
background,  as  sent  from  MIR  in  Robot- J6  SSTV, 


Photo  E  A  good  shot  of  upper  Lake  Michigan  as  seen  from  MIR 
on  a  south-to-north  daytime  pass  over  North  America. 


Hhmshts 

continued  from  page  43 

manual  or  automatic  operation 
and  can  be  used  lo  receive  as 
well  as  transmit  SSTV. 
In  the  automatic  transmit 


a  picture  once  every  two  min- 
utes and  transmit  it  with  a  CW 
identifier  ofROMIR  just  before 
the  first  sync  signals.  This 
means  that  there  are  about  80 
seconds  of  dead  air  between  pic- 
tures. This  is  the  predominant 
mode,  the  system  is  set  to  snap      mode  of  operation  and  Ls  usually 
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run  with  the  Apple  camera 
aimed  out  a  window,  providing 
spectacular  Earth  shot*  during 
daytime  passes.  At  night  you  get 
solid  blackness  unless  the  crew 
has  aimed  the  camera  at  some- 
thing inside  MIR. 

The  primary  operating  mode 
for  MIR  SSTV  is  "Robot  36." 
This  is  the  same  mode  that  he- 
came  highly  popular  during 
STS-5 1  in  1985.  Ii  is  one  of  the 
color  formats  designed  by  Ro- 
bot. The  picture  transmission 
takes  36  seconds  to  form  a  com- 
plete 240-line  color  image.  Im- 
age quality  is  good,  but  this  is 
not  one  of  the  more  advanced 
SSTV  formats,  The  ARRL  Hand- 
hook  carries  a  good  description 
o(  how  SSTV  works  and  defini- 
tions of  the  many  modes  currently 
in  use. 

The  Robot  36  mode  sends  lu- 
minance and  chrominance  infor- 
mation in  each  horizontal  line  of 
the  picture.  This  format  is  com- 
patible with  older  black-and- 
white  systems  and  provides  a 
reasonably  easv  to  receive  and 
decode  signal.  It  has  been  a 
popular  format  for  SSTV  opera- 
tion via  the  hamsals  for  many 
years, 

Receiving  AWffSSTV 

Due  to  various  RF  cabling 
problems  on  MIR,  the  SSTV 
signals  have  had  to  share  time 
with  the  usual  packet  activity  on 
145.985  MHz.  Originally,  the 
SSTV  was  supposed  to  use 
437.975  MHz,  If  time  allows  lor 
MIR  cablins  changes,  SSTV 
may  yet  be  found  on  this  70  cm 
frequency,  but  for  the  first  few 
months  of  operation,  two  meters 
was  used  exclusively.  While 
packet  proponents  have  voiced 
i heir  complaints,  ihe  new  crew 
of  SSTV  enthusiasts  has  been 
delighted  with  the  results. 
Packet  has  been  on  predomi- 
nantly during  the  week,  with 
SSTV  on  the  weekends.  Dop- 
pier  shift  on  70  cm  is  three  times 
worse  than  that  on  two  meters* 
so  pictures  are  easier  to  collect 
on  the  lower  frequency, 

A  simple  omnidirectional  ver- 
tical antenna  (like  a  ground 
plane)  can  be  used  in  conjunction 


with  a  standard  FM  scanner  to 
pick  up  the  SSTV  signals  from 
MIR.  A  good  two-meter  trans- 
ceiver  with  a  roiatable  beam  w  ill 
do  better  but  many  fine  pictures 
have  been  received  and  viewed 

on  minima]  systems. 

It  is  best  not  lo  decode  the  sig- 
nal  while  MIR  is  passing  by,  but 
instead  to  record  the  strange 
audio  tones  during  a  pass:  and 
then  decode  litem  afterwards 
During  STS-5 1 ,  it  was  common 
to  col  led  images  on  cassette  re- 
corders for  later  playback.  To- 
day you  can  do  a  much  better 
job  if  you  have  a  hi-fi  VCR. 
Connect  a  good  quality  video 
signal  info  the  external  video 
jack.  You  can  get  this  from  a  TV 
with  a  video  output  connection 
or  another  VCR  set  up  in  a  simi- 
lar fashion,  Connect  lite  audio 
from  your  scanner  or  two  meter 
radio  to  the  left  external  audio 
input  on  the  hi-fi  deck.  Set  the 
VCR  to  SP  (Standard  Play) 
mode  and  hit  record  when  MIR 
signals  arc  detected,  usually  by 
watching  the  TV  that  now  has 
your  radio  signals  coming  out  of 
the  speakers.  Using  a  low-power 
HX  you  can  annotate  the  pro- 
cess bv  transmitting  on  the  MIR 
downlink  frequency  between 
pictures.  You  can  identify  things 
like  the  lime  and  calculated  lati- 
tude and  longitude  of  MIR  on 
the  tape  to  help  identify  the 
pictures. 

Decoding  MIR  SSTV 

In  1985,  it  was  an  expensive 

proposition  to  set  up  a  home  sta- 
tion for  color  SSTV  reception. 
A  Robot  1200C  scan  converter 
was  needed  to  get  good  pictures. 
This  could  cost  over  $  10(H). 
Some  simple  software  had  been 
developed  to  decode  black-and- 
white  pictures  on  PCs  of  that 
time,  but  the  results  were  rather 
dismal.  The  audio  SSTV  signal 
was  typically  connected  to  the 
PC  via  the  cassette  input  jack. 
The  resultant  picture  was  quite 
grainy  and  hard  to  discern. 

Today  there  are  many  ways  to 
view  SSTV.  One  is  to  get  a 
TASCO  scan  converter  like  that 
on  MIR.  Most  units  cost  about 
$400.  Another  is  to  use  the 
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Dayton,  Portland,  and 
South  Texas 

Is  hidden  transmitter  hunting 
Lhe  fastest  growing  activity  in 
ham  radio?  I  don't  know  for 
sure,  but  if  my  correspondence 
Jog  is  any  indication,  it's  getting 
more  popular  every  month. 
More  and  more  hams  are  dis- 
covering the  fun  of  on-foot  in- 
ternational-style foxtailing  (also 
called  radio-orienteering  or 
ARDF)  and  traditional  mobile 
radio  direction  finding  (RDFi 
contests  (T-hunttng  or  bunny 
hunting).  Whichever  type  of 
transmitter  hunting  yoy  prefer, 
there's  lots  of  news  for  you  this 
monih. 

The  1999  Dayton  Hamven- 
tion's  Fox  Forum  promises  10 
be  the  best  ever.  Here's  your 
chance  to  meet  u  ith  RDI  enthu- 
siasts from  all  over  the  country. 


Radio  Direction  Finding 


This  year's  organizers  are  Dick 
Arnctt  WB4SUV,  Bob  Frey 
WA6EZV,  and  Jim  Elmore 
KC8FQY.  Beginning  at  10  a.m. 
on  May  15  Hi  me  subject  to 
change),  a  three-ring  circus  of 
foxhunting  will  feature  Joe 
Leggio  WB2HOL  discussing 
his  home-brew  RDF  equipment 
projects,  followed  by  yours 
truly's  slide  show  on  mobile  T- 
huming.  California-sivk\  Then 
Dale  Hunt  WB6BYU  will  de- 
scribe the  excitement  of  inter- 
national-style foxhunts,  from 
last  year's  World  Champion- 
ships to  die  upcoming  multi-na- 
tion event  in  Oregon. 

The  fun  resumes  after  lunch, 
when  it  will  be  dme  for  you  to 
chase  radio  foxes  for  fun  and 
prizes.  Dick.  Bob,  and  Jim 
aren't  saying  much  about  what 
to  expect,  except  that  it  will  be 


Photo  A.  Kevin  Hunt  WA7VTD  (center)  and  Dick  Fredrickson 
WA0DIM  (right}  congratulate  Southern  California  foxtailer  J. 
Scon  Bovitz  N6MI  at  the  closing  banquet  of  the  first  Portland 
Friendship  Games  in  I99L  Kevin  and  Dick  are  still  officers  of 
FARSt  which  is  putting  on  FRG-99  and  the  Region  2  ARDF 
Champ  to  n  sh  ipst 


a  challenge  to  both  ncv\  and  ex- 
perienced RDFers.  Bring  your 
on-foot  two-meter  RDF  gear  to 
use  and  vour  mobile  T-hunt  set- 
ups  to  show  off.  1*11  have  my 
camera. 

Crowning  champs 
in  the  Beaver  State 

Preparations  are  in  full  swing 
for  the  upcoming  biggest  radio- 
orienteerins  event  in  the  West- 
em  Hemisphere.  Never  before 

have  hams  in  so  mam  countries 


made  plans  to  compete  in  a 
foxhunt  on  US  soil.  The  first 
International  Amateur  Radio 
Union  (IARU)  Region  2  ARDF 
Championships  will  be  pan  of 
lhe  sixth  biennial  Friendship 
Radiosports  Games  (FRG-99). 
sponsored  by  the  Friendship 
Amateur  Radio  Society  { FARS ). 
I  have  explained  the  rules  ot 
radio-orienteeriiitz  manv  times 
before,  so  here  are  just  the  ba- 
sics for  new  readers:  Five  "fox" 
transmitters  are  placed  in  a 
large,  woodsy  park.  They  are  all 


sound  card  in  your  computer  in 
conjunction  with  appropriate 
software  to  capture  the  images. 
A  good  list  of  available  options, 
both  hardware  and  software,  can 
be  found  at:  [http://www.ultranet. 
comA-sst v7download.htm]].  A 
favorite  among  MIR  SSTV 
chasers  has  been  Windows  95 
SSTV  CW95SSTV).  A  shareware 
version  can  be  found  at:  [http:// 
www.siliconpixeIs.com/ 
W95SSTV/W95S  STV.  HTM  ] . 

Most  of  the  photos  here  were 
decoded  with  this  software,  us- 
ing a  reasonably  current  Pentium 
clone  computer  and  a  Sound 
Blaster-compatible  sound  card. 
The  program  is  very  easy  to  use 
even  without  reading  all  of  the 
instructions,  Jim  Barber  N7CXI 
and  Bill  Montgomery  VE3EC 
did  a  really  nice  job.  The  software 


can  be  used  on  many  SSTV 
modes  and  is  capable  of  trans- 
mitting in  addition  to  receiving 
SSTV.  If  you  like  the  software, 
be  sure  to  support  the  authors  by 
registering  your  copy. 

SAREX,  SAFEX,  MIREX, 
MAREX 

Some  confusion  has  been  evi- 
dent in  hamsai  circles  regarding 
the  state  of  manned  spacecraft 
ham  activities  due  to  the  grow- 
ing numbers  of  players.  SAREX 
is  the  Shuttle  Amateur  Radio 
Experiment  group  that  was  re- 
sponsible for  hams  in  space 
starting  with  W5LFL  on  STS-9 
in  1983,  They  have  been  instru- 
mental with  activities  involving 
school  contacts  w  ith  astronauts 
for  many  years.  The  group  is 


sttll  very  much  alive  and  is 

working  closely  with  NASA, 
AMSAT  and  several  related 
groups  around  the  world  to  put 
serious  ham  radio  on  the  Inter- 
national Space  Station  (tSS). 
Their  project  is  appropriately 
named  ARISS  or  Amateur  Ra- 
dio on  the  International  Space 
Station* 

SAFEX  made  its  space  debut 
as  DPOSL  in  October  WS5  on 
STS-6L  DD6CF,  DG2KM  and 
PE11FO  operated  a  dual-band 
(two  meters  and  70  cm)  system 
from  the  Gentian  SPACELAB 
module  in  the  carso  bav  of  the 
space  shuttle  Challenger,  SAFEX 
has  been  responsible  for  a  num- 
ber of  shuttle  and  MIR  experi- 
ments over  the  years. 

MIR  EX  and  MAREX  are 
relative  newcomers,  MIREX 


has  been  responsible  for  packet 
system  advances  on  MIR  and  the 
scheduling  of  contacts  and  ac- 
tivities involving  the  MIR  crew, 
school  groups  and  others, 
MAREX  has  made  great  strides 
with  the  popular  SSTV  opera- 
tion on  MIR.  Whether  all  the 
groups  will  be  able  to  work  to- 
gether to  advance  ham  efforts  on 
manned  spacecraft  is  unknown. 
In  the  meantime*  we  do  know 
that  what  we  now  have  in  orbit 
is  a  limited  resource.  The  crew 
on  MIR  was  changed  in  late  Feb- 
ruary MIR  is  scheduled  to  be 

w 

vacated  in  July  if  no  funding  is 
available  to  keep  the  orbiting 
outpost  running.  The  Russian 
space  station  would  then  be 
brought  back  to  Earth,  rather 
violently,  in  August.  Collect  pk> 
tures  while  you  can! 
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on  the  same  frequency,  transmit- 
ting in  turn  for 60  seconds  each. 
One  after  another  in  rotating 
sequence,  tfaey  send  a  simple 
Morse  message.  You  don't  have 
to  read  the  code  to  figure  out 
which  fox  is  on  the  air,  because 
you  can  simply  count  the  number 
of  dits  in  the  repeated  message. 

Your  mission  is  to  go  to  each 
fox,  punch  your  orienteering 
card  with  the  unique  punch 
you'll  find  there,  and  then  get 
to  the  finish  line  first,  If  you  take 
too  long  (the  limit  is  about  two 
hours),  you  not  only  don't  win. 
but  you  are  disqualified.  The 
shortest  route  varies  greatly,  de- 
pending on  the  size  of  the  venue. 
For  the  Region  2  Champion- 
ships, it  will  be  between  2.5  and 
4.5  miles. 

Besides  the  age  1 8-to-40  (Se- 
niors) division  for  men.  there  are 
special  age  divisions  at  most 
formal  ARDF  events  for  Old- 
Timers  (men  ages  40  to  55)  and 
Veterans  (men  ages  55  and  up, 
regardless  of  military  service). 
Of  course.  Juniors  (males  under 
age  IS)  have  their  own  division, 
too.  1ARU  leaders  are  discuss- 
ing a  proposal  to  have  four  cor- 
respond! ng  age  divisions  for 
women,  but  right  now  there  is 
only  one  division  for  all  fe- 
males. In  regional  and  world 
championship  foxhunts,  the 
Juniors,  Old-Timers,  Veterans 
and  Women  need  to  find  onlv  4 

m 

of  the  5  fox  transmitters. 

If  you  are  selected  for  Team 
USA  1990*  you  will  vie  for  med- 
als against  foxiailers  from 
Canada,  eastern  Russia,  and  Ja- 
pan, Other  countries  that  are 
likeh  id  send  teams  include 
Bulgaria.  France,  Norway,  Swe- 
den, western  Russia.  Moldova 
and  the  Ukraine.  The  most  for* 
midablc  competitors  are  likely 
to  be  on  the  team  from  Moscow, 
which  placed  either  first  or  sec- 
ond in  every  age/gender  division 
in  the  two-meter  event  at  the  last 
ARDF  World  Championships. 

The  Ukrainians  also  had  a 
very  strong  team  at  the  1998 
championships,  taking  gold  in 
the  Women's  Division  and  bronze 
in  even  other  division,  Scandi- 
navian  ARDFers  are  very  good, 
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too — especially  the  older  ones. 
Norway  look  fourth  place  and 
Sweden  took  fifth  place  in  the 
Veterans  Division  lasl  year 

Although  there  lias  never 
been  an  IARU  ARDF  champi- 
onship event  in  North  or  South 
America  before  1999.  FARS  has 
had  lots  of  experience.  It  started 
in  1989*  when  a  small  delega- 
tion of  Portlanders  traveled  to 
Khabarovsk,  Russia,  a  sister  city 
to  Portland,  for  a  week  of  home 
stays,  louring,  and  radiosport 
competitions,  They  were  joined 
by  hams  from  Niigata,  Japan, 
another  sister  city*  There  were 
contests  in  on-air  DXing  and 
CW  sending/receiving,  and  a 
two-meter  foxhunt.  None  of  the 
Portlanders  had  ever  tried  RDF 
in  the  woods  before,  but  they 
enjoyed  it, 

When  it  was  their  turn  to  host 
the  Russians  and  Japanese  two 
years  later,  FARS-Portland  con- 
nected with  southern  California 
T- hunters  and  put  on  a  great 
foxhunt.  A  sister  city  delegation 
from  Victoria,  British  Columbia, 
joined  FARS  and  hosted  the 
Games  in  1993.  They  cleverly 
enlisted  help  from  the  Vic- 
Orientecrs.  a  local  orienteering 
group,  to  make  their  foxhunt  a 
premier  event.  Russians  and 
Japanese  hosted  the  Friendship 
Games  in  1995  and  1997.  re- 
spectively, with  the  foxhunt 
again  a  major  event  each  time. 

The  Games  return  to  Portland 
this  year.  Many  of  the  original 
organizers  will  be  in  charge,  in- 
eluding  Kevin  Hunt  WA7VTD, 
general  counsel  of  FARS -USA 
and  secretary  of  FARS  Interna- 
tional (Photo  A).  Others  are 
relative  newcomers*  such  as 
Foxhunt  Committee  Chairman 
Dale  Hunt  WB6BYU  of  Yamhill. 
Oregon. 

Dale,  who  is  not  related  to 
Kevin,  is  no  stranger  to  ARDF. 
He  competed  at  FRG-97  in  Ja- 
pan, where  he  finished  first 
among  all  entrants  from  North 
America,  Then  he  led  the  USA's 
delegation  to  the  ARDF  World 
Championships  in  Hungary  last 
September  (see  "Homing  In"  for 
January  1999).  He  continues  to 
serve  on  the  international  com- 


mittee that  is  reviewing  and  re- 
vising lARLTs  championship 
foxtailing  rules  and  procedures. 

For  kids  of  all  ages 

When  we  think  of  radiosports, 
an  image  of  teenagers  and 
voun^  adults  comes  to  mind. 
But  that's  no  excuse  for  the  rest 
of  us  to  shy  away.  You  don't 
have  to  be  an  athlete  or  a 
marathoner.  "Homing  In"  has 
told  tales  of  gold  medalist 
ARDFers  bagging  five  foxes  in 
45  minutes  on  an  8 -kilometer 
course  (about  a  9-minule-per- 
mile  pace).  But  dial's  the  excep- 
tion, not  the  rule.  The  median 
times  (half  faster,  half  slower) 
for  the  two-meter  hunt  at  the  lasl 
World  Championships  ranged 
from  75  minuies  for  Old-Tim- 
ers to  95  minutes  for  Veterans, 

That's  right  the  middle-aged 
men  did  belter  than  youngsters 
at  finding  their  required  4  foxes! 
And  19  minutes  per  mile  sounds 
much  easier,  doesn't  it?  It's  of- 
ten possible  to  briskly  walk  the 
course  and  still  finish  in  plenty 
of  time,  if  you  are  efficient  at 
RDF.  You  can  do  thai,  can't 
vou? 

The  two-meter  hunt  in  Or- 
egon on  August  1 1  will  probably 
attract  the  most  interest  from 
North  American  fox  tailors,  but 
don't  miss  the  opportunity  to  try 
si  i  meters  the  next  day.  Radio- 
orienteering  on  that  band  is  a  bit 
different,  but  just  as  much  fun. 
In  some  countries,  such  as  Swe- 
den, almost  all  foxhunts  are  on 
80,  The  Swedes  run  through 
thick  forests  during  rain,  snow, 
or  sun,  carrying  cigarette-pack- 
sized  receivers  with  fertile  rod 
antennas  that  don't  snag  the 
thick  vegetation  like  a  two- 
meter  beam  or  quad  does. 

Small  air-core  loops  are  popu- 
lar in  other  countries,  such  as 
Russia.  In  either  case,  better  ac- 
curacy is  obtained  by  utiliz- 
ing the  antenna  pattern's  sharp 
null  instead  u!  its  broad  peak.  A 
little  "sense"  wire  creates  a  car- 
dioid  (heart-shaped)  pickup  pat- 
tern to  eliminate  the  ambiguity 
of  a  bare  loop  antenna,  which 
has  two  nulls  1 80  degrees  apart 
(a  figurc-8).  Equipment  for  this 


band  is  easy  to  build.  You  may 
even  be  able  to  modify  an  AM 
transistor  radio  to  work  there. 
Experimenters,  here's  your 
chance  to  innovate! 

Whether  you  are  an  expert 
foxhunter,  a  weekend  jogger,  an 
orienteering  fan,  or  just  want  to 
see  foxiailers  in  action,  plan  to 
be  in  Portland  during  die  second 
week  oT  August.  Want  to  know 
more  about  the  rules  and  suit- 
able equipment?  See  the  "Hom- 
ing In  *  Web  site  or  check  your 
73  back-issue  library  for  my 
columns  in  the  January  1998. 
June  1998.  and  January  1999 
issues.  You  can  read  all  about 
what  it's  like  to  attend  previous 
Friendship  Radiosport  (James  in 
the  September  1991.  October 
1993?  and  January  1996  issues. 

There  will  be  more  aboul 
preparation  for  the  champion- 
ships in  upcoming  "Homing  In" 
installments.  But  don't  put  off 
registering.  FARS  needs  to 
know  how  many  hams  Lire  com- 
ing, and  I  need  to  plan  the 
makeup  of  Team  USA.  If  lots  of 
stateside  hams  sign  up.  we  may 
need  to  hold  a  qualifying  event 
or  find  another  way  to  allocate 
the  limited  number  of  available 
slots.  There's  an  application 
form  for  Team  USA  at  the 
"Homing  In"  Web  site.  Down- 
load  it.  fill  it  out.  and  send  it  in 
to  me  via  E-mail.  Make  paper 
copies  of  the  form  to  hand  out 
at  your  local  foxhunts.  Com- 
pleted paper  copies  can  be 
mailed  to  my  postal  box  listed 
above,  If  you're  not  on  the 
Internet,  send  a  self-addressed 
stamped  envelope  to  me  and  I'll 
send  back  a  form  for  you  to  fill 
out  and  mail. 

To  compete  for  a  country 
other  than  the  USA,  contact 
your  country's  ARDF  Coordina- 
tor or  national  society  headquar- 
ters. ARDF  Coordinator  tor  the 
Canadian  national  society  (Ra- 
dio Amateurs  of  Canada)  is 
Perry  Creighton  VE7WWR  His 
E-mail  address  is  [ve7wwp@ 
racca]. 

Don't  leave  out  your  family. 
Most  ARDF  Team  USA  mem- 
bers will  be  amateur  radio  op- 
erators, of  course,  but  a  ham 


ticket  is  not  required  for  partici- 
pation in  this  event.  Let  others 
in  your  family  try  out  your 
ARDF  equipment  as  you  prac- 
tice. Mavbe  thev  will  decide  to 
join  in  the  fun.  Tell  your  focal 
orienteering  club  about  it,  too. 

It's  not  too  early  to  start  mak- 
ing your  travel  plans.  If  you're 
arriving  bv  air.  WB6BYU  re- 
minds  you:  "Book  to  Portland, 
Oregon  (PDX).  The  other  Port- 
land is  almost  2500  miles 
away!"  Save  airfare  dollars  by 
planning  a  Saturday  night  stay, 
arriving  on  August  6  or  7.  There 
will  be  practice  and  training 
events  on  August  9  and  10,  fol- 
lowed by  competitions  on  the  next 
two  days.  The  closing  banquet 
will  be  August  13. 

As  the  weather  warms  up.  it 
will  be  time  to  hold  radio- 
orienteering  practice  sessions  in 
\our  home  town.  How  about 
packing  a  picnic  or  grabbing 
some  takeout  food  and  heading 
to  a  local  park  for  a  couple  hours 
of  foxhunting  on  Sunday  after- 
noons? That's  what  members  of 
the  Super  System  440  MHz  re- 
peater group  have  been  doing 
lately  i Photo  B).  Let  everyone 
lake  a  turn  at  planting  the 
transmitters  and  trying  out  the 
RDF  gear.  As  strong  competi- 
tors emerge,  encourage  them 
to  do  additional  training  for 
participation  at  the  Portland 
championships. 

Where'd  the  owls  go? 

Thanks  to  the  many  readers 
who  responded  to  my  plea  for 

volunteer  monitors  to  assist  the 
Burrowing  Owl  Project.  (See 
"Homing  In"  for  August  1998.) 
There  is  no  way  of  knowing  ex- 
actly how  many  hams  and  scan- 
ner enthusiasts  listened  in  the 
172  MHz  range  for  the  collar 
transmitters  during  the  south- 
ward migration  and  wintering 
period  of  the  41  banded  Sas- 
katchewan and  Alberta  owls. 
Unfortunately,  the  birds  have 
been  elusive  lo  both  hams  and 
the  Canadian  biologists. 

One  of  die  volunteer  harm, 
Grier  Garrick  KC5FJZ  of  Rock- 
port,  Texas,  was  first  to  report  a 
pulsed  signal  on  172,370  MHz 


on  22  November  A  radio  collar 
on  that  frequency  had  been  at- 
tached lo  a  juvenile  burrowing 
owl  at  a  farm  about  5  miles  east 
of  Moose  Jawt  Saskatchewan 
last  summer  The  Roekport  sig- 
nal disappeared  before  it  could 
be  verified  and  tracked  down. 
"Cactus  Charlie"  Hoffman 
K5SBU  has  driven  hundreds  of 
miles  through  the  counties  south 
and  west  of  Corpus  Christi. 
finding  four  unhanded  burrow- 
ing owls  and  occasionally  pick- 
ing up  radio  collar  signals.  So 
tar.  however,  he  ha*  not  sighted 
a  banded  owl  from  Canada, 

In  early  December,  Jason 
Duxbury,  a  graduate  student  re- 
searcher copied  an  owl  tag  from 
an  aircraft  west  of  Kingsvillc. 
Texas.  He  also  picked  up  a  sig- 
nal from  the  air  over  Tam- 
aulipas.  Mexico,  bul  neither  owl 
could  be  located  on  the  ground. 
New  burrowing  owl  habitats 
were  discovered  by  the  Sas- 
katchewan researchers  in  Texas 
and  Mexico  during  an  expedi- 
tion in  February,  but  none  of 
these  owls  had  Canadian  radio 
lags  or  leg  bands.  It  is  unknown 
if  the  new  ly  documented  Texas 
and  Mexico  owls  are  permanent 
residents  or  if  they  migrate  in 
and  out  o\  these  places.  Much 
more  research  is  needed  on  this 
threatened  species,  which  is 
listed  as  endangered  in  Canada, 
Additional  studies  will  be  done 
as  funding  permits. 

Most  of  the  tags  for  the  1  W8- 
99  Saskatchewan  studv  have 
exceeded  their  anticipated  bat- 
tery life.  There  are  still  eleven 
owls  out  there  with  8-month- 
duration  tags  installed  last  Au- 
gust and  September.  They  may 
stilt  be  on  the  air  when  you  get 
this  issue.  Frequencies  are  listed 
at  the  "Homing  In"  Web  site,  or 
you  can  get  the  list  by  sending  a 
self- addressed  stamped  enve- 
lope to  me.  The  expected  north- 
ward migration  period  is  late 
March  through  early  May,  so  if 
you  live  in  the  predicted  path 
(from  Texas  through  North  Da- 
kota), please  monitor  regularly, 
especially  at  nighl.  You*  11  find 
suggestions  for  radios,  antennas, 
and  monitoring  techniques  at 
the  Web  site. 


Photo  fl;  Dave  Reeves  AC6PP  pauses  to  get  a  bearing  during  a 
440  MHz  alf-on-fo0tfoxkiffil  in  a  Fullerton  park.  All  that  he  needs 
to  get  good  hearings  with  his  handie-talkie  is  a  lightweight  yagi 
with  an  attenuator  mounted  on  the  boom. 


Many  hams  outside  the  migra- 
tion range  of  the  Saskatchewan 
owls  have  written  lo  me,  asking 
how  they  can  participate  in  simi- 
lar research  projects*  I  am  work- 
ing on  several  possibilities  right 
now.  For  instance,  a  study  of 
brown  pelicans  bv  a  California 
university  is  being  planned  for 
the  wesi  coast  of  the  USA  and 
Mexico  later  this  year.  If  fund- 
ing can  be  found,  researchers 
will  tag  additional  birds  to  be 
tracked  by  volunteer  monitors. 
The  lags  will  be  in  the  14HMHz 
range,  making  it  much  easier  for 
hams  to  use  existing  iwo-meter 
base  and  portable  antennas  than 
il  has  been  with  the  Burrow ing 
Owl  Project, 


In  addition,  ihe  renowned 
Cornell  University  Laboratory 
of  Ornithology  is  considering 

volunteer  monitoring  for  an  up- 
coming West  Coast  project.  II 
you  would  like  to  participate  in 
these  studies  or  others,  please 
send  postal  or  E-mail  to  me  right 
away,  giving  vour  location  and 
receiving  capabilities.  You  don't 
need  portable  RDF  gear  hut  it 
would  help- 
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New  Products 


Free  Cats 

MCM  Electronics  catalogs 
always  look  terrific,  don't 

they?  And  they're  chock  full 
(more  than  40,000  in- stock 
items)  of  cool  stuff  and  toys, 
too. 

For  your  free  copy  of  the  lat- 
est catalog,  write  to  MCM 
Electronics  at  650  Congress 
Park  Drive,  Cemerville  OH 
45459-4072;  call  (800)  543- 
4330;  or  visit  their  Web  site 
at  [www.mcmelec ironies, 
com]. 

Jensen  Tools  has  released  a 
new  catalog,  too.  This  108-page, 
lull-color  offering  contains  a 
wide  range  of  tool  kits,  specialty 
tools,  diagnostics,  and  service 
aids  for  even  one  involved  in  any 
form  of  electronics. 

Contact  Jensen  Tools,  Inc., 
7815  S.  46th  Si,.  Phoenix  AZ 
85044;  (800)-426-l  194;  E- 
inail  [jensen®  Stanley  works, 
com];  site  at  [  wwwjensentools. 
com). 

And  speaking  of  contact. 
Contact  East's  new  1999  cata- 
log features  308  pages  of  new 
tools  and  test  instruments  for 
engineers,  technicians,  and 
hobbyists. 

Contact  East,  Inc..  335  Wil- 
low St.,  North  Andover  MA 
0 1 845;  (978)  682-2000;  [www. 
contacteast.com]. 


PROsat  for  Windows"!" 

This  hot  new  APTAVEFAX  weather  satellite  reception  inter- 
face and  software  contains  just  about  every  feature  possible,  The 
interface  hooks  up  to  your  computer's  serial  port  (can  he  used 
with  a  notebook  or  a  desktop)  and  can  take  up  to  three  different 
receivers.  This  T'-version  software  upgrade  now  includes  mul- 
tispeciral  color  NOAA  APT  images;  cubic  interpolation  for 
smoother  display  at  higher  zoom  levels:  zoom  in  and  out  while 
receiving:  quick  "auto  limits"  contrast  setting:  multiple  windows 
for  the  same  image  (e.g.,  to  view  NOAA  IR/visible  simulta- 
neously); continuous  polar  autosavc  with  autoschedule,  to  re- 
ceive all  passes  with  no  user  intervention:  and  color  animation. 
Timestep,  PO  Box  2001,  Newmarket  CB8  8XB,  UK:  tel.  (+44) 
<0>  1440-820040:  E-mail  lsales@Time-slep.com];  site  at 
[www.Time-step.com]. 


For  Ham  SWAT  Teams 

MFJ  has  come  up  with  a 
couple  of  great  accessories  for 
emergency  operators  and  on- 
the-go  hams.  Their  new 
HamGear™  Tactical  Chest 
Harness  is  perfect  for  portable 
use,  DXpeditions.  Field  Day, 
biking,  and  hiking,  not  to  men- 
tion search  and  rescue  and 
other  types  of  missions  where 
hands-free  operation  can  be  a 
plus,  MFJs  HamGcar™  Belt 
Radio  Holder  protects  your  ra- 
dio from  harm,  theft,  and  mis- 
placement, while  holding  it 


vertically  (as  docs  the  harness) 
lo  improve  reception.  Both  of 
these  handy  items  are  made  H 
rugged  materials  for  long  life 
under  toush  conditions.  MFJ 
Enterprises,  Inc..  PO  Box  494, 
Mississippi  State  MS  39762; 
(601)  323^5869:  FAX  (601) 
323-6551, 


MFJ  Duckies 

MFJ's  new  Model  1817  is  a  dual-band  144/440  MHz  HT  an- 
tenna that  successfully  blends  the  telescopic  and  flexible  fea- 
tures found  in  several  different  antennas  into  a  single  antenna 
incorporating  both  popular  traits.  When  retracted,  it's  9  inches 
hish  and  acts  like  a  rubber  duck.  When  extended  to  14- 1/2  inches, 
you  gel  a  super  range  extender  at  maximum  radiated  power  that 
is  hard  to  beat.  Little  brother  Model  1816  doesn't  have  the  extra 
gain;  it's  6  inches  when  down  and  8- 1/2  inches  up,  Both  of  these 
HT  duck  antennas  are  extremely  rugged,  super  flexible,  and  built 
to  last.  MFJ  Enterprises,  Inc.,  PO  Box  494.  Mississippi  State 
MS  39762;  (601 )  323  5869;  FAX  (601 )  323-6551. 


ULTIMITE  Generator 

The  Coleman  Company — 
you  know,  the  cooler  people — 
has  brought  out  a  new  generator 
that  might  be  worth  a  look. 
Called  the  ULTIMITE,  it  puts 


out  1 20  volts  at  a  consistent  60 
Hz  regardless  of  the  engine's 
rpm.  thanks  to  an  advanced 
technology  microprocessor.  At 
IJ  00  watts  AC  or  90  amps  DC 
it  packs  a  lot  of  power,  yet  it 
weighs  just  23  pounds.  DC  cur- 
rent output  can  be  12  or  24 
volts— enough  to  easily  jump- 
start  that  dead  truck  after  Field 
Day.  One  tankful  of  gas  (1.2 
quarts)  will  last  for  as  long  as 
1-1/2  hours  at  50%  load. 
MSRP  is  $495;  contact 
Coleman's  Advanced  Products 
Group,  2983  Sterling  Cl„  Boul- 
der CO  80301 ;  (800)  445-1805, 
[  www.ulumitc.com]. 
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WANT  TO  LEARN  CODE? 


Morse  Tutor  Gold  from  G.GT.C.  is  the 
answer  for  beginners  and  experts  alike. 

•Get  the  software  the  ARRI.  sells  and  uses  to  create 
practice  and  test  tapes;  and  Morse  Tutor  Gold  is 
approved  for  VE  exams  at  all  levels. 

•Since  198?,0GIE  has  guided  ifcady  Id&OO  hams  and  rxosptjetrvc 
hams  around  the  wcrrid  through  picven  siroctvued  lessons  Mid  a 
variety of  character,  won!  atwl  conversation  drills  Straight  forward 
rticttus  make  the  process  simple  and  ftm. 
'This  program  features  easy  and  speedy  self  imtoMiort;  random 
character  dn!l*  with  ihe  char&c-istt  you  select;  and  you  can  create 
your  own  dnll*  of  import  lexi  files  Vou  can  type  what  you  hear  or 
copy  by  hand  and  >ee  ihe  result*  one  line  al  ■  tone.  Pick  tile 
Farnsworth  oc  thr  standard  method .  sdect  Ihe  l«&?  frequency  nwst 
COTifcrtatfe  fctywuof  sefetf  youreodespeed  in  lentfis  of  a  woidper 
iiKuite  For  aD  DOS  computet*    Vou  are  always  in  command 

Certified 

|JX  Mont  rotor  Gold  uses  yout  internal  speaker 

or  sound  btViTf  I  AndN  if  you  use  11  sound  boa  rd 
IV  lorsc  Tutor  Cold  supports  volume  control 

Sound  Blaster  and  the  Sound  Bluster  Compatibility 
Uvflo  are  trademark*  ot~  Creative  Teclinology  Ud 


\  v  jilatdv  thru  deafen*  the  AISL,  nr  ^nd  529,95 
■  <i  SAB  t  \  rcBtfeMsaAi  $2  52  tax]  t 

i , < .  TE,  P.O.  Bui  3405.  Dept  MS,  »*  owl  tad, 
£  K9H  Sperif  incfeofci. 
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Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81000 A  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  W,  power  in  Coaxial  transmission  lines, 

81000A  is  comprised  of  a  built-in  line 

section,  direct  reading  3-scale 

meter  projected  by  a  shock-proof 

housing.  Quick-match  connectors, 

plus  a  complete  selection  of  plug-in 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability,  flexibility 

and  adaptability  with  a  two  year 

warranty. 

Contact  us  for  your  nearest 

authorized  Coaxial  Dynamics 

representative  or  distributor  in 

our  world-wide  sales  network. 


COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway    * 
Cleveland,  Ohio  44135 

216-267-2233 
1-800'COAXIAL 
FAX:  216-267-3142 

Service  and  Dependability. ,  A  Part  of  Every  Product 

E-  Mail  coaxial@apk.ngt mtpirVwww.  coaxial  .com 
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The  Digitrl  Port 


Jack  Heller  KB7NO 
P.O.  Box  1792 
712  Highland  Street 
Carson  City  NV  89702-1792 
[jheiler@sierra.net] 


I  have  been  curious  for  some 
time  about  a  concept  that 
sounded  \  er\  good.  A  great  ef- 
fori  was  put  into  a  program, 
RITTY,  by  K6STL  The  MWl 
concept,  one  with  which  I  see 
other  programmers  experiment- 
ing, is  using  the  sound  card  in 
your  computer  as  the  main  hard- 
ware for  modulating  and  de- 
modulating the  RTTY  signals. 

I  have  discussed  before  the 
ChromaPix  SSTV  software  that 
also  uses  the  sound  card,  and 
had  wondered  why  sound  card 
programs  Ibr  other  digital  modes 
weren't  surfacing.  The  real  rea- 
son is  that  it  is  a  lot  of  work  and, 
as  you  will  see,  sometimes  not 
very  rewarding. 


A  bad  apple  can  ruin  it  for 
the  rest  of  us 

Apparently,  I  waited  too  long 
to  give  this  a  try.  There  is  some 
interesting  information  on  the 
NIRCT  Web  site  concerning 
this  adventure.  It  seems  that  the 
RITTY  program  was  into  its 
second  version  and  working 
quite  well,  but  there  developed 
a  snag.  An  unscrupulous  hacker 
got  hold  of  a  copy  and  made  a 
counterfeit  version  that  he  was 
distributing  at  a  reduced  price. 

The  originator  of  the  program 
has  now  withdrawn  it  from  the 
market  and  has  a  very  sour  taste 
in  his  mouth  from  those  who 
would  thwart  his  honest  efforts. 


T  guess  that  is  one  of  the  pitfalls 
of  this  high  lech  stuff.  It  seems 
the  hacker  even  bragged  to 
K6STT  how  he  had  broken 
through  the  code. 

Lots  of  good  info 

The  NIRCT  Web  page  is 
filled  with  a  lot  of  information 
about  other  RTTY  projects,  with 
links  for  more  information  and 
downloads  as  well  as  programs 
that  do  CW,  FACTOR,  WEFAX 
and  some  SSTV  thrown  in.  Very 
comprehensive,  at  [http://oxford. 
fnegalink.net/-nlrct/iiidex.html]. 

I  happened  onto  the  site  as  I 
ran  a  search  for  RITTY  It  was 
interesting  just  for  that  purpose, 
and  then  I  realized  I  wasn't  even 
on  the  index  page.  So  the  above 
address  is  the  home  page  from 
which  you  will  find  a  wealth  of 
link>  to  much  info.  You  will  find 
some  links  that  are  already  listed 
in  Table  lf  and  many  more  of 
which  I  was  not  aware,  so  a  little 
exploring  may  turn  up  some- 
thing you  have  been  wailing  for. 


There  is  nothing  thai  says  that  I 
have  found  all  the  best  ham  stuff 
and  there  is  nothing  left  out 
there  to  unearth.  Let  me  know 
if  you  find  something  useful 
before  I  get  back  there  to  cheek 
further. 

Bogus  E-mail  ad? 

When  I  was  viewing  my  E- 
mail  the  other  day,  I  found  a 
commercial  piece  in  there  that 
looked  fairlv  legitimate  tell  ins 
me  how  time  was  running  out 
to  purchase  one  of  the  few  re- 
maining copies  of  The  Com- 
municator i  Handbook.  It  guar- 
aiiteed  that  I  or  someone  had 
entered  my  name  into  their  da- 
tabase and  that  I  should  therefore 
be  interested. 

The  soon-to-be-unavailable 
book  promised  to  reveal  all 
there  is  to  know  about  radio  and 
even  give  a  look  at  future  forms 
of  radio  communication  that 
haven't  been  invented  yet.  It 
was  only  520  and,  again,  I  had 
better  hurry. 


Current  Web  Addresses 

Source  for: 

Web  address  (URL) 

HF  serial  modem  plans  +  software 

http://www  -  accesso  n  e .  co  mMrnay  han/i  ndex .  htm 

PCFIexnet  communications  free  programs 

httpi//d10td.afthd,th-darmstadt.de/-flexnet/index.html 

Tom  Sailer's  info  on  PCFIexnet 

http://wwwJfe.ee.ethzxh/-sailer/pcf/ 

SV2AGW  free  Win95  programs 

http://www.forthnet.gr/sv2agw/ 

BayCom  -  German  site 

http://www.baycom.de/ 

Pasokon  SSTV  programs  &  hardware 

http://www.ultranet.comy-sstv/lite.htnril 

Winpack  shareware  for  Windows 

httpiZ/www^duckles  4emonxo.uk/ham/wp.htm 

Baycom  1.5  and  Manual.zip  in  English 

http://www.cs.wvu.edu/-acm/gopher/Software/baycom/ 

Source  for  BayPac  BP-2M 

http://www.tigertronics.com/ 

Tucson  Amateur  Packet  Radio — -where  packet  started— new 
modes  on  the  way 

http://www.tapr.org 

TNC  to  radio  wiring  help 

http://prairieJakes.com/-medcalf/ztx/wtre/ 

ChromaPIX  &  W95SSTV 

http://www.siliconpixels.com/ 

Ttmewave  DSP  &  former  AEA  prod 

http://www,timewave.com 

International  Visual  Communication  Association — a  non-profit 
organization  dedicated  to  SSTV 

http://www.mindspringxom/-sstv/ 

Small  computer  boards,  various  kits 

http://www.ldgelectronics.com 

Table  L  Current  Web  addresses.  If  you  encounter  a  problem  with  a  European  address,  the  network  is  sometimes  at  fault.  Try  again  later, 
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I  assumed  one  of  you  readers 
must  have  put  me  on  the  list  to 
upgrade  my  radio  IQ.  1  knew  I 
would  be  an  embarrassment  to 
the  ham  community  if  I  didn't 
at  least  check  ii  out,  so  I  did.  1 
dialed  up  ihe  famazon.com] 
Web  site  and  got  the  into  sheet 
on  ihe  "book  of  all  knowledge" 
hitherto  and  in  the  future  never 
to  be  outdone. 

It  is  probably  a  decent  book 
for  the  serious  SWLer  who  is 
just  getting  started.  It  promises 
a  list  of  foreign  broadcast  sta- 
tions and  their  schedules  and  a 
lot  of  other  information  that  the 
general  listening  public  is  not 
aware  of.  Also  of  interest,  the 
price  from  [ainazon.com  1  was 
about  half  of  what  the  Lwnail 
promoter  was  going  to  lei  me 
have  it  for  i  f  I  got  in  right  away. 
Plus,  the  information  is  a  little 
dated.  The  book  was  published 
at  the  beginning  of  1997, 

So,  if  you  have  gotten  such  an 
offer,  those  arc  the  things  I 
found,  I  doubt  if  anyone  really 
volunteered  my  name.  The  E- 
mail  guru  probably  has  a  CD  of 
ham  addresses.  Not  hard  to 
come  by— just  send  money. 

Also  in  my  mailbag:  I  got  a 
request  for  info  on  how  to  wire 
the  Kenwood  VC-H1  to  the 
ICOM  735,  Right  up  my  alley 
...  kinda.  This  was  jusl  before 
writing  this  article,  and  1  had  to 
pose  a  few  questions  to  the 
writer  concerning  whether  a  plug 
is  available  for  the  Kenwood  end 
and  if  he  could  identify  the 
Kenwood  pinout. 

That  is  another  piece  of  equip- 
ment I  have  not  had  an  oppor- 
tunity to  hold  in  my  hands,  It  is 
a  novel  setup,  in  that  it  is  a  digi- 
tal camera  thai  will  interface  to 
a  Kenwood  handheld  and.  I 
think,  a  serial  port  on  your  com- 
puter. There  is  quite  an  advan- 
tage to  any  digital  camera  for 
SSTV  because  you  can  bypass 
the  developing  of  roll  film,  plus, 
with  the  VC-H 1  at  least,  you  can 
immediately  send  the  digitized 
image  file  directly  out  over  the 
airwaves. 

I  am  still  at  the  developing 
and  scanning  stages.  This  may 
change,  as  I  was  informed  by  the 
info  seeker  that  the  prices  have 


dropped  somewhat.  The  original 
asking  price  was  around  $500. 
Not  an  outrageous  sum  of  money, 
but  I  don't  know  how  versatile 
the  unit  is.  There  are  some  pretty 
gOOd  units  out  there  for  about  that 
price  range  that  lack  the  direct 
interface  to  a  radio,  of  course. 

Retrospect 

Time  is  catching  up  with  you 
when  the  months  seem  shorter 
at  a  rapidly  decreasing  pace.  It 
seems  not  Loo  long  agO  that 
Christmas  look  forever  to  come 
from  year  to  year. 

This  column  isn't  about  ag- 
ing, or  even  aging  gracefully  (I 
let  Wayne  expound  on  those 
things  ,.,  He  is  one  of  the  few 
who  have  been  making  foot- 
prints in  the  sand  longer  than  I.)t 
but  sometimes  I  get  a  fix  on  some- 
thing  that  I  have  to  tell  you  about. 

And  there  is  a  problem  when 
I  get  off  the  track  a  little  as  I  did 
with  the  story  of  my  mobile  an- 
tenna a  short  while  ago.  I  re- 
ceived one  vocal  (via  E-mail) 
reprimand  from  Marv  W5MTV 
that  gave  me  reason  to  evaluate 
the  purpose  of  this  column  and 
why  F  write  it. 

The  purpose  is  to  relay  my 
excitement  about  the  digital 
modes  of  ham  radio  to  such  an 
extent  that  you  will  want  to  give 
one  or  more  of  them  a  try.  I 
haven't  tried  everything,  but 
those  of  you  who  have  stuck 
with  me  have  seen  quite  a  few 
modes  and  pieces  of  software 
that  I  have  discovered, 

I  know  this  because  many 
write  and  ask  for  more  informa- 
tion or  just  simply  to  give  a 
word  of  thanks  and  encourage- 
ment. That  makes  it  well  worth 
my  while  (even  when  the  whiles 
seem  to  get  closer  together.) 

I  answered  Marv  and  apolo- 
gized for  spending  so  much  time 
with  the  antenna  project.  1  ex- 
plained that  I  had  gotten  enthu- 
siastic about  the  project  and 
wished  to  share  the  news.  Just 
simply  got  carried  away. 

A  real  learning  experience 

I  am  still  working  on  this 
project.  1  don't  know  if  I  rein- 
vented the  wheel,  but  I  learned 


some  things  that  were  never  evi- 
dent within  the  confines  of  the 
stationary  shack.  My  first  at- 
tempt to  run  the  laptop  with  the 
HF  radio  turned  into  a  small  di- 
saster. It  was  a  different  set  of 
circumstances  than  using  VHF 
for  packet  in  the  same  vehicle. 

Some  of  you  probably  recall 
that  I  am  using  the  Radio  Shack® 
voltage  inverter  to  power  the 
laptop.  I  found  out  that  that  de- 
vice emits  a  small  signal  which 
got  right  into  the  ICOM  735.  I 
found  loo  that  some  of  the  in- 
terference went  away  when  I 
disconnected  the  serial  cable, 
but  was  still  prevalent  at  regu- 
lar frequency  intervals  about 
everywhere  I  listened  until  I 
turned  the  inverter  off. 

As  if  that  wasn't  enough 
problem,  I  began  to  notice  a  new 
phenomenon  as  I  was  driving 
along  attempting  SSB,  When  I 
would  push  the  FIX  the  radio 
would  send  a  signal  of  25  to  75 
watts  without  me  uttering  a  peep 


into  the  mike.  That  wouldn't 
have  been  so  bad,  but  during 
closer  observation,  T  found  this 

didn't  happen  with  the  vehicle  at 
standstill  with  the  engine  still 
running! 

It  was  just  about  hair-pulling 
time.  Something  in  the  vehicle 
was  generating  RH  but  appar- 
ently only  when  the  wheels  ro- 
tated, Then  it  changed.  After 
another  few  hundred  miles  (I 
was  on  a  500-mile  trip),  the  RF 
was  being  picked  up  when  we 
were  at  a  standstill  as  well  as 
when  we  were  rolling,  I  never 
made  a  contact  to  see  if  the  sig- 
nal was  readable.  It  was  one  of 
those  limes  when  I  thought 
briefly  about  asking  a  local  ham 
to  monitor,  then  invested  a  little 
time  in  logic.  The  problems 
needed  a  cure  regardless  of  what 
the  resulting  signal  distortion 
was  or,  perhaps,  was  not 

As  my  mind  wandered  down 
various  avenues,  I  thought  of  the 
few  things  that  might  possibly 


TRANSMITTER  LOCATION 


New  fixed  site  direction 

finders  provide  2  degree 

accuracy,  and  include 

software  for  triangulation  from 

a  central  control  site.  Mobile 

versions  also  available  covering 

50MHz  to  1  GHz 


ppler  Systems  Inc. 


0  Box  2780  Carefree,  AZ  85377 
.  (602)  488-9755    Fax:  (602)  4884295 
www.dopsysxom 

European  Marketing  Director  Denis  Egan 

PO  Box  2.  Seaton,  Devon  EX  12  2YS  England 

Tel  &  Fax:  44  1297  62  56  90 
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QRP 


Number  52  on  your  Feedback  card 


Low  Power  Operation 


Michael  Bryce  WB8VGE 
SunLight  Energy  Systems 
955  Manchester  Ave.  SW 
North  Lawrence  OH  44666 
[prosolar@sssnet,com] 


Well,  just  when  you  thought 
it  was  safe  to  unlock  your  doors, 

Fm  back!  Just  a  shod  vacation 
from  the  column  to  get  caught 
up  on  other  projects.  With  the 
Y2K  bug  getting  ready  to  bite 
in  less  than  eight  months,  Tve 
been  vers  busv  installing  uiilm 
Grid  backup  systems  all  over  the 
place.  Some  of  these  systems 
can  really  make  a  QRPer  drool! 
Can  you  imagine  having  over  33 


kW  hours  of  battery  storage  sil- 
ling in  your  garage  waiting  for 

the  big  one  io  hit?!  Can  you  just 
begin  to  imagine  how  long  you 
could  operate  an  Argonaut  509 
from  that  battery  bank'?! 

In  case  you  don't  know  what 
a  grid  backup  system  is,  let  me 
take  a  few  minutes  to  give  you 
a  quick  overview, 


Although  it  is  technically  pes- 
sible  to  operate  everything  you 


mav  have  in  \o\ir  house  during 
a  power  outage,  lack  of  money 
usually  dictates  what  will  oper- 
ate. Oh.  yes:  If  your  home  is  all- 
electric,  forget  about  the  electric 
stove,  electric  water  heater  and 
electric  clothes  dryer.  It  can  be 
done,  but  the  expense  outweighs 
common  sense. 

Sot  you  select  what  loads  you 
want  to  operate  on  the  backup 
sv  stem.  This  mav  be  vour  com- 
puter  room,  ham  shack,  family 
room  and  so  on.  You  can  usu- 
ally load  up  to  60  amps  of  AC 
loads.  You  then  pull  these  out  of 
the  main  circuit  breaker  and 
install  a  subpanel. 

A  DC-to-AC  inverter  is  in- 
stalled in  the  house.  I  use  the 
Trace  SW  series  inverters-  These 
guys  produce  up  to  5.5  kW  and 
vou  can  sane  two  inverters 


together  for  a  total  of  1 1  kW 
worth  of  backup  power,  The 
output  of  the  SW  series  is  pure 
sine  wave.  Nol  the  modified 
sine  wave  you  see  in  some  in- 
verters. The  output  is  so  clean, 
you  can  sell  the  power  generated 
b\  the  inverter  back  to  the  util- 
ity. That's  a  lot  of  bang,  and  it 
takes  a  lot  of  batteries  to  do  the 
job. 

In  most  systems  we  do,  I  use 
the  Trojan  LI 6  deep-cycle  bat- 
tery, Al  over  350  amp-hours 
each,  these  guys  are  big  and 


So,  how  does  the  astern 

— 

work?  Well  it's  all  automatic 
and  completely  transparent  to 
the  user,  When  you  have  grid 
power,  ihe  inverter  sits  there 
charging  up  the  batteries.  The 
charger  will  float  the  system  all 


generate  a  signal  in  the  RV  con- 
version. There  is  an  igniter  in  the 
propane  refrigerator.  Turning 
that  off  made  no  difference. 
About  the  only  other  possibili- 
ties of  generating  RF  were  the 
ignition  system,  wheel  hearings 
(or  more  likely  brakes)  or  the 
cruise  control.  These  ideas  came 
along  befoR"  the  problem  show  ed 
itself  with  the  vehicle  parked, 

Logic  ...  The  radio  had  per- 
formed verv  well  under  lest  con- 
ditions  when  transmission  line 
and  1 2  volt  supply  were  strewn 
across  the  floor  in  a  haphazard 
array.  Once  neatness  took  over, 
the  problems  began.  Simply,  to 
make  this  as  short  as  possible.  I 
had  coiled  the  excess  12  volt 
feed,  taped  it  neatly  and  stood  it 
vertically  behind  the  drivers 
seat.  It  had  become  an  antenna. 

After  other  items  in  the  same 
storage  space  had  been  removed 
and  replaced  several  times,  the 
loop  went  horizontal  and  the 
character  of  the  problem  changed. 
More  logic  ...  I  didn't  care  what 
the  source  of  the  mysterious  RF 
was  or  is.  It  was  only  necessary 
to  eliminate  its  effect. 

The  cure  was  to  wrap  several 
turns  of  the  RF  feed  through  a 
toroid.  making  an  RF  choke — 
and  what  a  difference.  The  FIT 


transmit  problem  disappeared  as 
well  as  the  interference  from  the 
Radio  Shack  inverter. 

I  pass  these  items  along  be- 
cause they  may  be  of  value  if 
you  should  experience  such 
problems  with  a  mobile  instal- 
lation— especially  readers  of 
this  column,  who  would  include 
a  computer.  1  haven't  placed  the 
radio  in  its  permanent  location 
yet.  Perhaps  when  the  12  volt 
line  is  cut  to  length  and  the  loop 
is  removed  it  will  not  be  such 
an  effective  antenna.  Neverthe- 
less, it  will  be  some  kind  of  an- 
tenna that  may  still  need  to  be 
dealt  with  and  so  far  the  toroid 
works  for  me. 

1  mentioned  previously  that  I 
was  getting  one  of  the  automatic 
antenna  tuners  from  LDG  Elec- 
tronics, i  did.  \\  \%  a  beautiful 
piece  of  equipment.  If  I  weren't 
so  bent  on  assembling  things 
myself.  I  would  be  using  it  by 
now.  For  an  extra  $40  they  will 
assemble  it  and  that  is  we] I 
worth  the  price.  So,  as  time  con- 
straints go,  it  will  be  a  while  yet. 

Final  demise  of  the 
packet  modem  kit 

One  point  of  interest  here  is 
that  Dwaine  at  LDG  confirms 


the  fact  that  there  are  no  more 
chips  to  make  the  packet  modem 
kit  he  was  sell  ins.  About  a  vear 
ago  he  had  a  little  over  100  of 
those  kits  left.  He  said  thai  they 
suddenly  disappeared  when  he 
made  notice  on  his  Web  site  that 
they  were  the  last  of  the  breed. 
I  would  like  to  flatter  myself 
into  thinking  that  you  readers 
led  the  rush  to  buy  those  after  I 
wrote  the  article  on  the  modem 
at  about  that  time  However,  I 
know  of  only  one  reader  who 
actual!}  purchased  a  modem  kiu 
so  it  was  more  likely  Dwaine #s 
clever  "they*  re  going  fast"  mar- 
keting approach,  Anyway,  all 
good  things  come  to  an  end. 

There  are  new  things  out 
there 

It  would  be  nice  if  I  could  get 
my  hands  on  everything  that  is 
used  in  the  digital  modes.  Some 
are  only  available  by  outright 
purchase.  1  ha\e  some  of  those, 
along  with  numerous  freebics  or 
trial -before -purchase  items. 

I  am  going  to  have  to  speak 
to  some  of  the  providers  who 
would  like  a  little  exposure  in 
this  column.  To  he  honest,  I 
have  never  had  my  hands  on  any 
of  the  pieces  of  standard  fare 
from  Kantronics^,  Nol  their 


fault — 1  just  need  to  be  more 
aggressive. 

My  ideas  of  standard  fare  cur- 
rently  revolve  around  the  AEA 
PK-232MBX.  which  is  getting 
pretty  ancient;  the  packet  TNC- 
2  clone  from  MFJ;  their  model 
1274;  the  Timewave  DSP-599z\ 
with  its  custom  DSP-RTTY 
software  package:  and  the  nu- 
merous software  programs  I 
have  discussed  in  this  column 
such  as  XPWarc,  which  works 
exceptionally  well  with  my  PK- 
232MBX:  HamComm,  which  is 
shareware  that  does  a  pretty  fair 
job  with  my  laptop;  ChromaPix, 
which  uses  the  SB  1 6  sound  card 
in  my  desktop  for  SSTV:  and 
Pasokon,  which  performs  won- 
ders in  my  laptop  with  a  home- 
brew serial  modem  for  SSTV — to 
name  a  few.  And  I  must  not  ne- 
glect to  mention  the  BayCom- 
style  packet  modems  and 
various  software  packages.  You 
can  find  more  info  on  most  of 
this  at  the  Web  sites  in  Table  1, 

If  you  have  questions  or  com- 
ments about  this  column,  please 
E-mail  me  at  [jheller<&  sierra. 
net]  and/or  CompuServe  [72130, 
1352]. 

1  will  gladly  share  what  1 
know  or  find  a  resource  for  you. 
For  now,  73,  Jack  KB7NO. 
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the  time,  or  you  can  tell  it  only 
to  charge  the  battery  hank  at  a 
certain  time  of  the  day.  This  is 
used  mainly  to  reduce  the  cost 
of  operating  the  charger. 

All  the  AC  loads,  including 
the  ones  in  the  subpaneL  are 
being  powered  by  ihc  grid.  The 
inverter  is  sitting  there  running 
in  parallel  with  the  grid.  Its  out- 
put is  in  sync  with  the  grid, 
matching  it  with  the  proper 
phase  and  voltage.  If  the  grid 
goes  down,  the  inverter  that  is 
running  along  with  the  grid  tries 
to  operate  the  entire  electrical 
grid.  It  can't,  so  in  about  30  mil- 
liseconds the  inverter  drops  out 
and  comes  back  up.  With  the 
inverter  now  up,  it  powers  only 
the  loads  that  have  been  selected 
in  die  subpanel. 

The  run  time  of  the  inverter 
depends  on  many  factors.  The 
biggest  one  is  the  size  of  the 
loads  you'll  be  running.  The 
second  factor  is  the  capacity  of 
the  battery  hank  you" re  using. 
Since  a  normal  inverter  is  rated 
at  4  kW,  if  you  would  load  the 
inverter  down  to  its  maximum 
capacity  with  a  750  amp-hour 
batters,  the  battery  would  be 
dead  in  about  live  hours.  Lighter 
loads,  and  the  battery  bank  will 
run  longer.  In  most  cases,  you 
can  plan  on  getting  from  one  to 
four  days  of  inverter  power. 

When  the  grid  comes  hack  on, 
the  inverter  once  again  becomes 
a  charger  and  the  battery  hank 
is  quickly  recharged.  The  sys- 
tem then  waits  until  the  next 
outage. 

Got  a  generator/  No  problem! 
The  inverter  has  the  smarts  to 
ask  the  generator  to  start  up  (as- 
suining  the  generator  has  an 
electric  starter!)  and  recharge 
the  batteries  if  they  get  too  low. 

So  that's  what  a  grid  backup 
Y2K  system  is.  Of  course,  you 
don't  need  lo  wail  until  the  year 
2000  for  a  system  like  this.  A  good 
old-fashioned  thunderstorm  can 
knock  out  your  power  just  as 
quickly  as  any  computer  bug. 

Oh,  yeah — the  bottom  line. 
Most  sv  stems  run  about  $4000 
to  $9000,  depending  on  the  type 
of  inverter,  battery  and  options 
such  as  solar  panels. 


That* s  what  I've  been  up  to, 
and  later  on  in  the  year,  as  we 
eel  closer  to  December  31, 
1999.  I'll  really  get  busy!  But, 
let's  relax  and  gel  ready  for  l he 
Dayton  Hamvention.  Once  again* 
the  QRP  ARCI  will  be  hosting 
FDIM  at  the  Days  Inn.  Here's 
the  poop,  from  the  chairperson 
himself: 

QRP  Amateur  Radio  Club, 
International  I'QRP-ARCI), 
proudly  announces  the  fourth 
annual  "Four  Days  In  May" 
QRP  Conference  commencing 
Thursday ,  May  13.  1999— the 
first  of  four  festive  days  of  1999 
Davton  Hamvention  activities. 
Mark  your  calendar  for  this  ex- 
tra bonus  day  and  register  early 
for  this  not-to-be-missed  QRP 
event  of  1999. 

Amateur  Radio  QRP  presen- 
tations, workshops  and  demon- 
strations will  be  the  focus  of  the 
full  day  Thursday  QRP  Sympo- 
sium to  be  held  at  QRP  ARCI 
headquarters — the  Days  Inn 
Dayton  South.  Last  year,  this 
sold-out  event  had  a  "standing 
room  only"  crowd  of  1 75  enthu- 
siastic attendees,  FDIM  QRP 
Symposium  attendees  will  start 
their  day  with  a  wake -up  coffee 
social  and  then  plunge  into  a  full 
day  of  multimedia  QRP  presen- 
liiiions  by  renowned  QRP  authors 
and  designers. 

Papers  to  he  presented  in- 
clude: 

•  Vertical  Antenna  Design  & 
Analysis,  by  L.B.  Cebik  W4RNL 

•  Constructing  QRP  Equip- 
ment, by  Rev.  George  Dobbs 
G3RJV 

•  Design  of  a  DSP-based  Co- 
herent CW  Xcvr,  by  George 
Heron  N2APB 

•  QRP  Construction  Tools  & 
Tricks,  hy  Dick  Pascoe  G0BPS 

•  Mixer  Madness,  by  Clark 
FishmanWA2UNN 

•  PIC'hased  Rainbow  SWR 
Bridge/Tuner,  by  Joe  Everhart 
N2CX 

•  When  Signals  Go  Wrong— 
Distortion  Demystified,  by  Dave 
Benson  NN1G 

Culminating  this  First  day  will 
be  an  evening  QRP  .ARCI  Au- 
thor Social  for  folks  to  meet  the 
QRP  presenters.  All  are  inviied* 


The  QRP  ARCI  "Four  Days  In 
May"  99  QRP  Symposium  will 
be  the  talk  of  the  Dayton 
Hamvention, 

The  "Four  Days  In  May" 
QRP  extravaganza  continues 
with  the  ainiu.il  I  ridav  night 
QRP  ARCI  Awards  Banquet 
honoring  QRP  dignitaries  for 
their  service  to  the  amateur  ra- 
dio community.  A  special 
evening  has  been  Mkt  aside  after 
the  banquet  for  the  FDIM  QRP 
Vendor  Social  where  prizes  will 
be  drawn.  All  arc  invited. 

FDIM  Saturday  will  be  spe- 
cial this  yean  with  an  evening 
social  for  QRPers  to  meet  the 
many  regional  North  American 
and  International  QRP  Club 
members — bring  your  banners! 
The  evening  culminates  with  a 
building  contest  „,  the  catego- 
ries are  wide  open,  so  bring  your 
latest  kit.  home-brew  project, 
antennas,  whatever!  Judges  will 
select  winners  for  prizes*  for  a 


feature  article  spot  in  the  next 
QRP  Quarterly  and  for  possible 
project  killing,  courtesy  of  the 
QRP  ARCI.  All  are  invited. 

QRP  Symposium 
presenters 

Please  submit  your  QRP  tech- 
nical  manuscripts  to  FDIM  99 
Technical  Paper  Chairperson 
George  Heron  N2APB.  45  Field- 
stone  Trail,  Sparta  NJ  07871, 
[n2apb (&  amsat.org],  FDIM  99 
QRP  Symposium  Proceedings 
will  be  available  for  sale  during 
and  after  the  Conference  tor 
those  unable  to  attend  the 
Symposium, 

FDIM  QRP  Symposium 

registration 

Registration  for  the  Thursday, 
May  13,  1999  FDIM  QRP  Sym- 
posium will  be  $10  i  I  prepaid  by 
May  1,  1999,  and  $12  after  that 

date,  or  at  the  door.  4iAt  the 
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A  perfect  travelling  companion.  The  Maphook 
contains  locations  of  hundreds  upon  hundreds  of 
open  repealers  throughout  the  U,S,,  Canada  and 
Mexico.  These  detailed  maps  show  all  highways 
and  major  cities  in  each  state.  If  you  travel 
anywhere  in  the  United  States,  this  Mapbook 
will  be  ihe  best  investment  you  ever  made! 

$9.95 

New  in  this  third  edition  book  are  world  fre- 
quency maps  lo  help  you  tune  into  a  specific 
country,  anywhere  in  the  world.  The  new  quick 
country  guide  will  help  you  tune  in  almost  any 
time  of  the  dav  or  niahl.  S 1 9.9? 


A  true  cornucopia  of  technical  informal  ion 
for  ham  radio.  Not  only  will  you  find  the 
theoretical  aspects,  you  will  find  real  practical 
|  information  presented  in  a  no  nonsense  form. 
Equipment  &  Log  Sheets,  Charts,  Tables 
showing:  worldwide  callsigns,  world  tiroes. 
shortwave  listening  frequencies,  coax  losses, 
|  CTCSS  details,  conversions,  construction 
plans,  emergency  information,  etc. 

133  pages.  $14.95 

Send  check  or  money  order  plu>  S3. 50  shipping  &  handling  to: 

Omega  Sales 

P.O.  Box  376 

Jaffrey,  NH  03452 

800-467-7237 


Amateur 
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Special  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  August  issue,  we  should  receive  it  by  May  31,  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event 


MAY1 

CADILLAC,  Ml  The  Wexaukee 
ARC  will  hold  their  annual 
Amateuf  Radio  and  Computer 
Swap  Meet  8  a.m -1  p.m.  at  the 
Cadillac  Middle  School.  VE  exams 
for  ail  classes  at  1  p.m.  Admission 
$5;  a-ft.  table  S6.  Setup  at  6  a.m., 
table  holders  only.  Talk-m  on 
1 46.96  rptr.  Contact  Dan  KE8KUt 
Wexaukee  ARC,  P.O,  Box  163, 
Cadillac  Ml  49601.  TeL  (616)  775- 
0998;  E-mail  [keSkudanBjuna 
com]. 

CEDARBURG,  Wl  The  21st 
Annual  Cedarburg  Swapfest  will 
be  held  8  a.m,-1  p.m,  at  the 
Circle-S  Recreation  Center,  Hwy. 
60  and  County  I  {located  20  miles 
north  of  Milwaukee,  west  of 
Grafton).  Admission  is  S4  in 


advance  and  $4  at  the  door  4-ft 
tables  are  $5  {limited  power 
available  on  request).  Sellers1 
setup  at  6:30  a.m.  VE  exams  start 
at  9  a.m.  For  admission  tickets, 
table  reservations,  maps,  or  more 
info,  send  an  SASE  to  Joe  Holly 
ORC  Swapfest  Chairman,  1702 
HoiiyLane,  Grafton  Wi  53024.  Tel. 
(414)  377-2137;  or  Skip  Douglas 
at  (414)  234-3271  f  This  event  is 
being  sponsored  by  the  Ozaukee 
Radio  Club  of  Mequon  Wl, 

MONUMENT,  CO  The  Pikes 
Peak  Radio  Amateur  Assn. 
Gigantic  Hamfest  will  be  held  on 
May  1st,  0800-1400.  at  Lewis* 
Palmer  High  School,  1300  E. 
Higby  RcLf  I-25  between  exit  158 
and  161 ■  Free  parking.  Admission 
is  $4  for  1 8  and  over.  VE  exams 
at  1000,  forums.  APRS,  packet. 


satellite  demos.  Vendor  setup  Fit 
eve.  at  1800,  Sat.  morning  at 
0600.  Tables  $12.  S10  ea,  ad- 
ditional. Talk-in  on  146.97  (100 
Hz)  and  146-52,  For  tables,  con- 
tact Dennis  N0ABC,  (719)  535- 
1160f  [dennismajor@mcixom]; 
or  Bob  KIOGF,  (719)  265-9950. 
[rryals@pcisys.net].  Write  to 
PPRAAt  P.O.  Box  16521  r 
Colorado  Springs  CO  80935. 
Check  the  Web  site  at  [http:// 
www.  qsL  net/ppraa/]. 

ST  LOUIS.  MO  All-day  Skywarn 
Weather  Observation  Training  will 
be  offered  Sat.t  May  1st.  Level  1 
Training  will  be  presented  in  the 
morning,  and  classes  resume  in 
me  afternoon  with  the  SKYWARN 
Level  2  Program.  For  locations. 
call  the  Severe  Weather  Infor- 
mation Linef  (314)  889-2857  for  a 
taped  message  and  additional 
information.  All  are  welcome.  Free 
parking,  Certification  provided  for 
RACES,  and  SKYWARN  at  no 
cost. 

MAY  1-2 

ABILENE,  TX  The  Key  City  ARC 
will  sponsor  the  West  Texas 
Section  Convention  and  Hamfest 
at  the  Abilene  Civic  Center.  Sat.+ 
May  1  st.  8  a.m -5  p.m.,  and  Sun.. 
May  2nd,  9  a.m.-2  p.m.  Free 


parking.  VE  exams.  Wheelchair 
access.  Limited  RV  parking  for  a 
nominal  fee.  Tables  S6.  Pre- 
registration  for  the  prize  drawing 
is  $7  (must  be  received  by  April 
27th),  $8  at  the  door.  Talk-in  on 
146,160/^760.  For  reservations 
and  info,  contact  Peg  Richard, 
1442  Lakeside  Dr..  Abilene  TX 
79602.  Tel,  (915)  672-8889. 

MAY  2 

YONKERS,  NY  The  Metro  70cm 
Network  will  present  another 
Giant  Electronic  Flea  Market  at 
Lincoln  High  School,  Kneeland 
Ave..  Yonkers  NYt  9  a.m. -3  p.m„ 
rain  or  shine.  Free  parking.  No 
tailgating.  Indoor  flea  market  only. 
Pre-registered  tables,  vendors 
$1 9  first  table ,S1 5  each  additional 
table.  All  tables  30-ft.  x  5-ft.,  or 
bring  your  own  tables  at  $1 4  for  a 
6-ft.  space.  Full  payment  is  due 
with  registration.  At  the  door,  each 
table  is  S25.  or  S20  for  a  6-ft 
space.  Mail  paid  reservations  to 
Metro  70  CM  Network,  53  Hay- 
ward  St.,  Yonkers  NY  10704.  No 
paid  reservations  for  space  will  be 
held  past  9  a.m.  No  refunds  given 
unless  prior  notification  of  can- 
cellation has  been  received  72 
hours  in  advance  of  this  event. 
Tabte  setups  7  a.m.  For  regis- 
tration, call  Otto  Supliski  WB2SLQ, 


door"  registration  may  be  lim- 
ited if,  once  again,  we  sell  out 
Please  register  early  to  guaran- 
tee a  seal.  Registration  will 
cover  a  full  day  of  QRP  Sym- 
posium activities,  including  the 
QRP  technical  presentations  and 
an  endless  QRO  coffee  pot.  The 
S 1 1  ►  regisinuion  fee  uls< >  includes 
a  complimentary  copy  of  the 
FDIM  98  QRP  Symposium 
Proceedings, 

Please  send  your  $  1 0  registra- 
tion fee  (US  check,  money  or- 
der, international  money  order) 
made  out  to  "QRP  ARCI"  and 
an  SASH  by  May  h  1999,  to: 
Philip  Specht  925  Saddle  Ridge, 
Roswell  GA  30076  USA,  or  E- 
mail  [k4pqc@taellsouth.net]  for 
information.  Along  with  your 
registration  check,  please  pro- 
vide the  name,  US  mail  address, 
telephone  number  and  E-mail 
address  of  each  attendee.  Also 
provide  callsign(s)  if  available 
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and  a  self- addressed  stamped 
envelope  if  return  confirmation 
is  desired. 

Awards  Banquet 
registration 

This  not^o-be-missed  Friday, 
May  14,  1999,  event  is  being 
hosted  by  FDIM  Banquet  Chair- 
person Scott  Rosenfeld  NF3L 
Please  send  your  $25  banquet 
ticket  fee  ( US  check,  money  or- 
der international  money  order) 
made  out  to  'QRP  ARC!"  and 
an  SASE  by  May  1,  1999,  to: 
Scott  Rosenfeld  NF31,  QRP 
ARCI  Banquet  Tickets,  2250 
Paterson  St.  50,  Eugene  OR 
97405-2988  USA.  Along  with 
>our  registration  check,  please 
provide  the  name,  US  mail  ad- 
dress, telephone  number  and  E- 
mail  address  of  each  attendee. 
Also  provide  callsign(s)  if  avail- 
able and  a  self-addressed  stamped 


envelope  if  return  confirmation 
is  desired. 

FDIM  QRP  Vendor  Social 

A  tradition  was  started  several 
years  ago — a  special  evening 
was  set  aside  to  officially  intro- 
duce our  QRP  vendors  from 
around  the  world.  This  year,  all 
are  invited  to  attend  this  won- 
derful gathering  of  vendors  dur- 
ing each  of  the  three  evenings' 
socials.  Jim  Stafford  W4QO, 
QRP  ARCI  vice  president  will 
be  the  host  this  year.  QRP  ven- 
dors— for  registration  informa- 
tion, please  contact  Jim  Stafford 
W4QO,  QRP  Vendor  Evening 
Chairperson,  at  11395  West 
Road,  Roswell  GA  30075.  or  via 
E-mail:  [w4qo@amsat,org]. 

QRP  ARCI  FDIM 
headquarters 

The  Days  Inn  Dayton  South 


(DIDS)will  be  the  1999  FDIM 
QRP  headquarters.  Hank  Kohl 
K8DD  has  arranged  a  special 
block  of  reduced-rate  rooms  to 
be  held  at  the  hotel  for  FDIM 
attendees  wishing  to  conve- 
niently stay  at  the  ARCI  head- 
quarters for  the  weekend  fest- 
ivities. Rooms  are  $72/night  (  + 
tax)  with  as  many  occupants  as 
desired.  Let  Hank  know  if  you 
will  be  needing  one  of  these  spe- 
cial rate  rooms.  He  can  be 
reached  at:  QRP- ARCI  Rooms. 
1640  Henry,  Port  Huron  MI 
48060-2523  USA.  You  can  also 
contact  Hank  by  E-mail  at: 
[k8dd@  contcsting.com J, 

On  behalf  oX  the  QRP  ARCL 
team,  wc  invite  you  all  to  join 
us  for  the  QRP  Event  of  1 999— 
the  "Four  Days  In  May"  99  QRP 
Conference  at  the  1999  Dayton 
Hamvcntion.  See  you  all  there! 
73/72,  Ken  Evans  W4I)U. 
FDIM  99  Chairperson.  E-mail: 
(w4du@  beUsmtth.  net}. 


(914)  969-1053.  Donation  S6t  kids 
under  12  free,  Ta)k-in  on  440.425 
MHz,  PL  156.7:  223.760  MHz  PL 
67,0;  146.910  MHz;  and  443.350 
MHz  PL  1 56.7. 

MAY  8 

MANITOWOC,  Wl  The  Mancorad 
Radio  Club  will  hold  their  1999 
Hamfest  and  Computer  Swapfest 
at  the  Manitowoc  County  Expo 
Center,  intersection  of  Hwys,  42- 
151  and  [-43  on  Co.  R,  8  a.m  - 
noon.  Features  include  an  am- 
ateur/computer/electronic flea 
market,  and  VE  exams.  Admission 
is  $3  in  advance  or  $4  at  the  door. 
Dealer  setup  Fri,  6  p.m.-9  p.m,, 
or  Sat.  at  6  a.m,  8-ft.  tables  S6, 
electric  outlet  $5.  SASE  to  Man- 
corad  RC,  P.O.  Box  204, 
Manitowoc  Wl  54221-0204:  or  call 
Red  (920)  684-3733:  or  Fred  at 
(920)  682-9312.  For  camping 
arrangements,  call  (920)  683-4378. 

MAY  15 

GRIMESLAND,  NC  The  East 
Carolina  Antique  Radio  Club 
Swap  Meet.  "EC ARC  Radiofeast 
1999/'  will  be  held  8  a.m .-3  p.m. 
in  the  Easl  Carolina  Radio 
Museum  parking  lot  at  7602  Pitt 
SL  in  Grimestand.  Hwy.  33,  10 
miles  east  of  Greenville  NC.  Free 
admission.  Tailgate  space  $7. 
Contact  Bill  Engstromt  218  Bent 
Creek  Rd,  Greenville  NC  27834, 
(252)  355-8732;  or  Herman 
Schnur  K4CTG,  3205  Brick  Kiln 
Rob  Greenville  NC  27858,  (252) 
752-2264. 

MAY  22 

LONDONDERRY.  NH  The  Inter- 
state  Repeater  Society  will  hold  an 
Amateur  Radio  Swap  Meet  on 
Sat,f  May  22nd.  at  the  London- 
derry Lions  Club  on  Mammoth 
Road.  Dealer  setup  starts  at  6 
a.m.,  and  general  admission  ($2) 
at  S  a.m.  Dealer  spaces  are  S10. 
Inside  and  outside  spaces 
available.  Directions:  Rt.  93  to  Exit 
4,  west  on  Rt.  102  about  2  miles 
io  Mammoth  Rd,  {Rt  128]  Go 
north  about  1-1/2  miles  to  the  hall 
on  the  right.  For  reservations  call 
Paul  KILL  (603)  432-1538;  or  E- 
mail  to  [K1LLX@juno.com]. 

MAY  23 

FAIR  OAKS,  CA  The  North  Hills 
Radio  Club  of  Sacramento  CA  will 
hold  its  annual  Swapmeet  6  a.m  - 


12  p.m.,  at  the  Bella  Vista  High 
Schooi,  8301  Madison  Ave.,  Fair 
Oaks  CA.  From  i-80,  take 
Madison  Ave.  east  for  5.8  miles 
to  the  high  school.  From  Hwy,  50, 
take  Hazel  Ave.  north  2.6  miles  to 
Madison  Ave.,  turn  left  and  go 
west  1 ,4  miles  to  the  high  school. 
Seller  spaces  S10  (two  parking 
spaces),  buyers  admitted  free. 
New,  used,  and  surplus  amateur 
radio  gear,  electronic  test  equip., 
and  amateur-related  computer 
gear.  Contact  Ear!  Mead  K6ESM, 
(916)331-11 15;  or  E-mail [nhrc 0 
k6is.org). 

MAY  30 

WEST  FRIENDSHIP,  MD    The 

Maryland  FM  Assn.  of  Hanover 
MD  will  hold  the  MFMA  Hamfest 
on  May  30th.  8  am, -2:30  p.m.  at 
Howard  Co.  Fairgrounds.  Take 
170  to  Rte.  32,  south  to  Rte.  144, 
turn  right,  go  west  on  Rte.  144- 
approx,  1  mi,  to  the  Fairgrounds. 
Talk-in  on  146,76,  224.76,  or 
444.00,  Admission  S5,  tables  in 
advance  S20.  S25  at  the  door. 
Tailgate  spaces  S5  ea>  For  reser- 
vations, contact  Craig  WA3TID, 
RQ.  Box  19.  Annapolis  Junction 
MD  20701.  Tel  (410)987-6042, 

JUNES 

BANGOR,  ME  The  12th  Annual 
Bangor  Hamfest  will  be  sponsored 
by  the  Pine  State  ARC,  08:00- 
13:00,  at  Hermon  High  School. 
Take  1-95  to  Exit  44  (Cold  Brook 
Rd.)  to  US  #2:  US  #2  west  1  mile 
to  the  high  school.  From  the 
village,  take  US  #2  east  1/2  mile 
to  the  school.  Talk-in  on  146,34/ 
.94  and  146.52,  VE  exams  will  be 
held  for  ail  classes.  Features: 
Vintage  equipment,  a  fox  hunt, 
FSTV,  VHF.  packet,  antenna 
feeds.  Set  up  a  ham  shack  to  help 
newcomers.  Admission  S4  per 
person,  under  12  years  free. 
Tables  $8  each.  Equipment  will  be 
auctioned  at  the  end  of  the 
hamfest.  There  are  campgrounds 
and  many  motels  within  5  miles. 
This  event  will  be  held  rain  or 
shine.  Contact  Robert  W.  Dote 
KA 1 TKS,  RR  #2  Box  730,  Bangor 
ME  04401.  Tel.  (207)848-3846, 

GRAND  RAPIDS,  Ml  The  an- 
nually sponsored  IRA  Hamfes- 
tivaL  west  Michigan's  largest 
hamfest.  will  be  held  June  5th  at 
the  HudsonviJIe  Fairgrounds  near 
Grand  Rapids,  Doors  open  at  8 
a.m,   for  general  admission. 


Dealers  can  setup  on  the  4th  after 
7  p.rru  or  after  6  a.m.  on  the  5th. 
Overnight  camping  is  available. 
This  year's  swap  will  host  5 
technical  seminars,  the  Michigan 
Area  Repeater  Council  June 
quarterly  meeting,  and  the  State 
and  District  6  Emergency  Co- 
ordinators will  provide  a  forum 
entitled  "Y2K  and  Amateur  Radio." 
VE  exams  at  12  noon.  Talk-in  on 
147.16  link  repeater  system. 
Indoor  table  space  and  trunk  sales 
spaces  are  available.  Contact 
Kathyat  (616)  698-6627  between 
4  p.m.  and  7 p.m.  EST 

HOUSTON,  MO  The  1st  Annual 
Central  Ozarks  Hamfest  will  be 
held  by  the  Ozark  Mountain 
Repeater  Group,  8  a.m,-3  p.m,  at 
Texas  County  Fairgrounds,  1.5 
miles  north  of  Houston  MO.  on 
Highway  63.  Setup  at  6  a.m.  Trade 
tables  S1G>  or  outside  space  $5. 
Commercial  tables  S15.  Talk*in  on 
146.850.  Contact  Bob  Simpson 
NONTC,  9570  Haney  Drive, 
Houston  MO  65483.  Tel.  (4 1 7) 
967-3535.  or  E-mail  [nQntcQ 
train ,  missouti.  org}. 

SPRINGFIELD,  IL  TheSagamon 
Valley  Radio  Club  will  join  with  the 
Shooting  Stars  4-H  Club  to  pre- 
sent a  Hamfest  at  Illinois  State 
Fairgrounds  in  Springfiefd.  Free 
parking.  ARRL  VE  exams.  Indoor 
exhibits.  Talk-in  on  146.685(-). 
Admission  $5.  Visit  the  web  site 
at  [www.skylight1.com/svrc/]. 
Contact  Ed  Gaffney  KA9ETPt 
13997  Frazee  Rd.  Box  14A< 
Divernon  IL  62530.  Tel  (217)  828- 
3697.  or  E-mail [egaffney@  fginet}. 

TEANECK,  NJ  The  Bergen  ARA 
will  hold  its  annual  Spring  Hamfest 
at  Fardeigh  Dickinson  University. 
Take  Rte  4  east/west  to  the  River 
Road  exiL  Follow  the  signs  into 
the  hamfest  area.  Buyer  ad- 
mission S5,  with  XYLs  and  har- 
monics free.  Seller  admission 
S10.  Plenty  of  parking.  VE  exams. 
Talk-in  on  1 46.790(^600),  For 
more  info  call  Jim  Joyce  K2ZO  at 
(201)  664-6725  before  10  p.m, 

JUNE  6 

BUTLER,  PA  The  45th  Breeze- 
shooters'  Hamfest  will  be  held 
Sun.  June  6thr  8  a,m.-4  p.m,  on 
the  Butler  Farm  Show  grounds, 
just  north  of  Butler.  Admission  is 
$5  per  person,  includes  pri2e 
drawings  during  the  hamfest; 
children  under  12  admitted  free, 


To  reach  the  hamfest,  take  PA  Rt, 
68  East  from  Interstate  79,  or  take 
US  RL  68  West  from  PA  Rt.  8, 
Talk-in  on  147.96/.36.  Facilities 
are  handicapped  accessible. 
Tailgate  spaces  S5  each.  Dealers 
can  rent  tabies  in  advance  at  S15 
per  table.  Reservation  deadline  is 
May  1 5th.  To  reserve  a  table,  send 
check  for  S15  per  table  and  an 
SASE  to  Rey  Whanger  W3BIS, 
Hamfest  Chairman,  5430  Cove 
Run  Road,  Cheswick  PA  15024: 
or  call  (4 12)  828-9383.  E-mait  can 
be  sent  to  [w3bi$@freewwweb. 
com].  The  Web  site  is  at  [www. 
bre  ezesho  oters.  com]. 

MANASSAS,  VA  The  Manassas 
Hamfest,  Amateur  Radio,  Elec- 
tronics &  Computer  Show  is  being 
presented  by  Ole  Virginia  Hams 
ARC.  Inc.t  Sun.  June  6th  at  Prince 
William  County  Fairgrounds  {1/2 
mile  south  of  Manassas  VA  on  Rte 
234}.  Talk-in  on  146. 97(~}  and 
224.66QH-  Indoor  exhibitor  space 
has  8-ft.  tables  and  electricity. 
Setup  2  p.m.-8  p.m.  Sat.  General 
admission  S5  per  person  at  the 
gate.  No  advance  sale.  Gates 
open  at  8  a.m.  Free  parking. 
Tailgate  spaces  S5  (plus  ad- 
mission), gates  open  at  7  a.m. 
ARRL  Roanoke  Div.  officers  will 
be  attending.  DXCC  QSL  Card 
Checkers  will  be  available.  There 
will  also  be  a  Virginia  QSO  Party" 
Award  Ceremony.  You  can  find 
hamfest  details  on  the  Web  at 
[http.Vfwww,  qsi.  net/ole  vahams]. 
For  dealer  info  contact  Jack 
N4YIC,  (703)  335-9139:  E-mail 
[patnjack@erolsrcoml  For  general 
into,  contact  MaryLu  KB4EFR  (703) 
369-2877;  E-mail  {mbla$d1638@ 
aolcoml 

MEDINA,  OH  Join  the  M2M 
Group  for  the  1999  Medina 
County  Hamfest,  Sun.,  June  6th, 
at  the  Medina  County  Fairgrounds 
Community  Center.  735  Lafayette 
Road,  in  Medina.  Vendor  setup  at 
6:30  a.m.  Open  to  the  public  8 
a.m.-3  p.m.  New  and  used  ham 
gear  and  computer  equipment  will 
be  featured.  Talk-in  on  147,630/ 
.030.  General  admission  S4  in 
advance,  S5  at  the  door,  Inside 
tables  $9  in  advance,  $10  at  the 
door.  Flea  market  spaces  $7  in 
advance,  $8  at  the  door.  Please 
call  Doug  at  (330)  725-0119  for 
info  about  VE  exams;  walMns 
welcome.  For  tickets  and  general 
info,  contact  Mike  at  (330)  273* 
1519r  or  E-mail  [m2mgroup@ 
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aol.com].  Vendors  please  note: 
No  tables  will  be  reserved  without 
payment  Prepaid  tables  will  be 
held  until  9  a.m.  Send  payments 
with  an  SASE  to  the  Medina 
Ham  fast  Committee,  P.O.  Box 
452,  Medina  OH  44258,  before 
May  22nd. 

QUEENS,  NY  The  Hall  of  Science 
ARC  Hamfest  will  be  held  at  the 
New  York  Hall  of  Science  parking 
lot.  Flushing  Meadow  Corona 
Park,  47-01  111th  St..  Queens. 
Doors  open  for  vendor  setup  at 
7:30  a.rrL  Buyers  admitted  at  9 
a.m.  Free  parking.  Admission  by 
donation,  buyers  S5.  sellers  $10 
per  space.  Talk-in  on  444,200 
rptr.f  PL  136.5,  146.52  simplex. 
For  further  info  call  evenings, 
Stephen  Greenbaum  WB2KDG, 
(718)  898-5599;  or  E-mail 
[WB2KDG  @  Bigfootxoml 

JUNE  12 

FERGUS,  ONTARIO,  CANADA 

The  Guelph  ARC  and  Kitchener- 
Waterloo  ARC,  Inc.  are  getting 
together  to  jointly  sponsor  The 
Central  Ontario  Amateur  Radio 
Fleamarket  The  event  will  be  held 
6  a.m,  to  2  p.m.  at  the  Fergus 
Community  Center.  Vendors  ad- 
mitted from  6  a.m.  Talk-in  on 
146.97(-)  or  145.21  (-}■  Contact  Bill 
Smith  VE3WHS,  32  McEiderry 
Rd.,  Guelph  ON,  Canada  N1G 
4KB.  Tel.  (519)  821-6642.  Packet 
[VE3WHS®  VA3SED.#SWON.  ON. 
CA .  NA].  E-mail:  [smith.  ve3wh&  0 
sympatico.cal 

JUNE  13 

INDEPENDENCE,  KY  The  North- 
em  Kentucky  ARC  will  hold  their 
Ham-O-Rama  '99" on  Sun..  June 
13th  at  the  Summit  View  Middle 
School  in  Independence  KY.  From 
I-75  go  east  on  1*275  to  Exit  80 
(Covington/lndependence-KY 
17).  South  on  KY  17  (towards 
Independence)  5-1/4  miles.  For 
more  info  or  reservations,  contact 
N8JMV  c/o  NKARC,  P.O.  Box 
1062,  Covington  KY  41012;  or  call 
(513)  797-7252  in  the  evening. 
Indoor  exhibit  area  for  major 
vendors.  Extensive  outside  flea 
market  with  setup  at  6  a.m. 
General  admission  begins  at  8 
a.m.  Admission  $4  in  advance ,  85 
at  the  gate.  Children  under  14 
admitted  free.  Flea  market  spaces 
S2  each  (tables  not  furnished). 
Indoor  vendor  space  S1 5  per  table 


provided.  Talk-in  on  147,255(+) 
and  147.375(+)  rptrs. 

KNOXVILLE,  TN    The  Radio 

Amateur  Club  of  Knoxville  is 
sponsoring  the  33rd  annual  "Knox- 
ville Hamfest  and  Electronics  Flea 
Market"  on  June  13th  at  the 
National  Guard  Armory,  3330 
Sutherland  Ave.,  in  Knoxville. 
Open  to  the  public  9  a.m. -4  p.m. 
Admission  S5.  8-ft.  tables  witl  be 
supplied  for  $15  each.  AC  power 
also  available.  Free  dealer  passes 
will  be  provided  for  all  designated 
workers.  Free  beverages  avail- 
able for  all  inside  dealers.  Access 
for  dealers  and  other  indoor 
participants  starts  Sat.,  June  12th, 
12  noon-8  p,m.  ET,  Access  also 
available  on  the  day  of  the  ham- 
fest, starting  at  6  a.m.  ET.  Free 
parking  and  handicap  access, 
Free  outdoor  tailgate  space  with 
each  paid  admission.  VE  exams 
begin  at  2  p.m.,  registration  must 
be  completed  before  1:30  p.m. 
Test  fee  is  36.45,  payable  to 
WCARS/VECt  exact  cash  or 
check,  please,  There  will  be  a 
clinic  showing  how  to  use  new 
technology  ham  radio  equipment. 
A  free  product  literature  and 
product  promotional  items  area 
will  also  be  featured.  Forums  are 
being  planned  to  discuss  ham 
radio  in  the  next  century,  public 
service  activities,  computer  arch- 
itecture, new  FCC  regulations, 
DX;  etc.  Exhibits  will  feature  new 
technology  equipment,  satellite 
communications  and  emergency 
communication  equipment.  Talk- 
in  on  W4BBB  147.30(+)k  224.50{-)T 
444.575(+V  For  general  info  and 
reservations,  contact  David  Bower 
K4PZT,  P.O.  Box  50514 .  Knoxville 
TN  37950-0514.  TeL  (423)  974- 
5064  (w)  or  (423)  670-1503  (h). 
E-mail  [rack  @kormet org],  For 
updated  info  check  the  Web  page 
at  [http://www.korrnet.org/rackl 

SUFFIELD,  OH  The  32nd  Annual 
Hamfest  and  Family  Picnic  writ  be 
sponsored  8  a.m.-4  p.m.  by  the 
Goodyear  ARC  at  the  Goodyear 
Wingfoot  Lake  Park,  located  near 
Suffield  OH,  10  miles  east  of 
Akron.  Enter  from  Rt  43,  one  mile 
south  of  Rt.  224.  Admission  S4  in 
advance  or  $5  at  the  door.  One 
ticket  admits  ham,  spouse  and 
children.  Flea  market  spaces  $1 0 
each  or  $8  in  advance.  Vendors 
(Pavilion)  $8  in  advance  or  S10 
the  day  of  the  hamfest.  Make 
checks  payable  to  the  Goodyear 


ARC  and  mail  with  an  SASE  to 
David  R.  White,  719  Notre  Dame. 
Cuyahoga  Fails  OH  44221.  VE 
exams  available.  For  more  info 
call  Dave  White  at  (330)  928-7625 
or  E-mail [fjtaylorSakron.infinetl 
Talk-in  on  146:985/. 520.  Park 
rules:  No  pets,  no  firearms,  no 
pornographic  materials. 

WH EATON,  IL  The  Six  Meter 
Club  of  Chicago.  Inc.,  will  hold  its 
42nd  Annual  ARRL  sponsored 
Hamfest  at  the  DuPage  County 
Fairgrounds,  2015  Manchester 
Road  [north  of  Roosevelt  Road 
(Route.  38}.  east  of  County  Farm 
Road],  in  Wheaton.  Free  parking, 
No  extra  charge  for  space  in  the 
outdoor  flea  market.  Tickets  are 
85  in  advance,  for  attendees  over 
age  12,  $6  at  the  gate.  Advance 
tickets  are  available  from  Joseph 
Gutwem  WA9RU  7 109  Blackburn 
Ave.,  Downers  Grove  IL  60516.  or 
from  any  club  member.  Com* 
mercial  tables.  8- ft.  W/110V  $15 
each.  Indoor  flea  market  tables, 
8-ft,f  no  electric,  $12  each,  Over- 
night RV  parking,  includes  elec- 
trical hookup,  $10  each.  Send  an 
SASE  with  check  or  m.o.  payable 
to  Six  Meter  Club  of  Chicago,  and 
mail  to  7109  Blackburn  Ave.. 
Downers  Grove  IL  60516,  no  later 
than  May  30th.  For  information 
call  the  24-hour  InfoLine,  (708) 
442-4961,  Buildings  are  open  to 
the  public  at  8  a.m.  VE  exams  9 
a.m.-11  a.m.,  call  the  InfoLine  to 
pre-register  for  testing,  Handicap 
parking  at  the  east  gate.  General 
parking  at  the  west  gate,  Sellers, 
use  east  gate.  Absolutely  no 
alcoholic  beverages  permitted.  All 
sellers  responsible  for  cleanup  of 
their  spaces. 

JUNE  18,  19,20 

RED  DEER,  ALBERTA,  CANADA 
The  Central  Alberta  Radio  League 
(C.  A.R.L)  will  host  its  29th  Annual 
Picnic  and  Hamfest  at  the  Bur- 
bank  Campsite  located  approx- 
imately  8  km  NE  of  Red  Deer, 
Talk-in  on  1 47.150  (+600)  or 
146.520  simplex.  For  info  contact 
Bob  VE6BLD.  5540  54th  Ave., 
Lacombef  Alberta,  Canada  T4L 
1L6,  Tel.  (403)  782-3433 
evenings.  E-mail  [kinget® 
teluspfanet.net]  or  [v&6bld@ 
rac.caj.  Or  E-mail  C. A.R.L.  at 
[carl@qsinet],  Visit  the  home 
page  at  [http://qsl.net/cart/].  Bill 
VE6WMG,  at  (403)  749-2063,  is 
also  available  to  relay  more  info 
about  this  event. 


SPECIAL  EVENT 
STATIONS 

APR30-MAY2 

AQUINAH,  MA  The  Fall  River 
ARC  will  work  stations  for  the 
Massachusetts  QSO  Party  by 
operating  W1 ACT/P  from  the  Gay 
Head  lighthouse  on  Martha's 
Vineyard  island  (IOTA  NA046) 
1600  UTC  April  30th~2t00  UTC 
May  2nd.  Tune  in  on  3.755  MHz. 
14,260  MHz.  21.260  MHz,  and 
28.460  MHz.  QSL  with  an  SASE 
to  Roland  Daignauit  N1JOY.  E- 
maif  [roland-d@ict.net). 

MAY  8-9 

INDIANA  QSO  PARTY  The  Land 
of  Lakes  ARC  will  host  the  Indiana 
QSO  Party.  1800Z  May  8th- 
2300Z  May  9th.  Categories:  Sin- 
gle operator,  multi-operator,  club 
station  and  VHF  UHF  All  stations 
may  be  worked  once  per  mode  on 
each  band  by  CW  and  phone. 
Mobiles  may  be  worked  once  per 
mode  per  Indiana  county  that  they 
operate  from.  No  repeater  con- 
tacts. Exchange:  Indiana  sta- 
tions—signal report  and  county; 
non-Indiana  stations— send  signal 
report,  state,  province,  or  county. 
Phone  contacts  count  2  QSO 
points,  all  other  modes  count  3 
QSO  points.  Suggested  freqs.: 
CW— 1810,  3539,  3715F  7045, 
7115,  14045,  21045.  21120, 
28045,  28120.  Phone— 1860, 
3890,  7280.  142S5t  21385, 
28400;  50.1 4t  144.215,  432.120. 
Certificates  will  be  awarded  for 
first  and  second  place  in  each 
category,  state,  province  and 
country.  Send  logs  with  an  SASE 
to  Sharon  Brown,  905  W.  Parkway 
Dr.,  Pleasant  Lake  IN  46779,  You 
may  also  submit  logs  via  E-mail 
to  [sharon.l.brown@gte.net].  Logs 
must  be  received  by  June  11th, 
1999. 

JUNE  12, 13 

PORTUGAL  DAY  DX  CONTEST 

The  Rede  dos  Emissores 
Portugueses  will  sponsor  the 
Portugal  Day  DX  Contest  on 
phone  (SSB)  only,  on  10  15,  20, 
40  and  80  meters,  using  the 
recommended  IARU  band  plan  for 
Region  1.  For  more  Information, 
contact  REP— Rede  dos  Emis- 
sores Portugueses.  Award/Con- 
test Manager,  PO  Box  2433.  1112 
Lisboa  Codex.  Portugal 
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via  World  Radio,  via  The  Independent  Bohemian 
(J=L)f  KD4VBI.  editor,  [kd4vbi@juno.com]. 


Jerry  Skywalker 

Amateur  radio  operators  have  been  erecting 
antennas  since  the  earliest  days  of  radio.  So, 
perhaps  it  is  apropos  that  it  would  be  an  ama- 
teur radio  operator— putting  up  another  set  of 
antennas— who  would  help  to  write  a  new  chapter 
in  space  communications. 

The  ham  radio  operator  is  Jerry  Ross  N5SCW. 
He  was  part  of  the  all-ham  crew  that  flew  mis- 
sion  STS-37  in  the  early  1990s.  And  now.  Jerry 
was  one  of  two  astronauts  who  ventured  out  on 
a  spacewalk  on  Wednesday,  December  9thh  to 
attach  the  antennas  to  the  first  United  States 
section  of  the  international  space  station.  The 
module  is  called  Unity. 

This  was  the  second  of  three  excursions  out* 
side  the  shuttle  Endeavour  for  Ross  and  James 
Newman  in  less  than  a  week.  They  completed 
installing  two  100-pound  antennas  on  Unity  at 
about  the  three-and-one-half-hours  point  of  a 
planned  seven-hour  spacewalk.  They  then  suc- 
cessfully pried  open  a  stuck  antenna  on  the 
Russian-built  Zarya  space  station  module. 

Even  with  the  antenna  repair,  the  spacewalk 
was  not  nearly  as  difficult  as  the  one  on  Monday, 
December  7th.  During  that  excursion,  Ross  and 
Newman  hooked  up  forty  electrical  connections 
between  Zarya  and  Unity,  This  essentially  tied 
the  two  together  as  the  first  stages  of  the  ISS. 

But  the  antennas  that  Ross  and  Newman  in- 
stalled outside  of  the  Unity  module  may  be  just 
as  important.  They  are  part  of  an  elaborate  com- 
munications system  between  Unity  and  NASA's 
Mission  Control.  Once  activated,  the  system  will 
provide  a  direct,  virtually  uninterrupted  commu- 
nications fink  between  the  two  without  having  to 
rely  on  Russian  ground  stations  for  relay. 

Rounding  out  the  mission.  Ross  and  Newman 
also  took  a  third  spacewalk  and  checked  out  the 
new  space  station.  And  typical  of  ham  radio  op- 
eration, they  kicked  those  stuck  antennas— free- 
ing them  tor  future  work  when  Russian  spacecraft 
come  in  to  dock. 

All  of  this  totaled  seven  spacewalks  for  N5SCW 
dunng  his  18-year  career  as  an  astronaut.  That's 
the  most  spacewalks  by  any  American, 

True  and  a  flip  of  the  helmet  visor  to  Newsline, 
Bill  Pasternak  WA6ITF,  editor. 


War  of  the  Worlds  

Call  it  life  imitating  art  last  year  When  a  Por- 
tuguese radio  station  decided  to  repeat  Orson 
Welles*  famous  War  of  the  Worlds  broadcast,  the 
results  were  predictable.  Graham  Kemp  VK4BB 
ot  Q-News  reported  on  the  Martians  taking  on 
Lisbon: 

...  On  Friday,  October  30th,  radio  station 
Antena  3,  m  Lisbon,  celebrated  the  60th  anni- 
versary of  the  Orson  Wefles  radio  drama  War  of 


the  Worlds  by  rebruadcasling  it  during  the  morning 
show. 

The  original  Welles  script  was  used  and  trans- 
lated into  Portuguese.  The  station  issued  a  warn* 
ing  at  7  a.m.,  announcing  their  intention  to 
broadcast  the  radio  play.  But  when  the  play  be- 
gan an  hour  later  at  8  a.m..  panic  erupted. 

The  station  broadcast  the  landing  of  a  UFO  at 
Palmela,  and  the  bulletins  said  that  the  Martians 
had  set  off  in  the  direction  of  the  capital  (Lisbon) 
and  that  military  forces  sent  to  stop  them  had 
proved  powerless. 

The  program's  producer  said  the  radio  station 
was  inundated  with  calls  from  hundreds  of  panick- 
ing people  demanding  to  know  what  was  going  on. 

The  7  a.m.  warning  proved  worthless  because 
not  everyone  is  listening  to  the  radio  that  early. 
Some  callers  said  they  had  fled  their  workplaces. 
Others  with  health  problems  complained  that  thei  r 
health  had  deteriorated  on  news  of  the  Martian 
invasion. 

One  of  the  organizers  ot  the  broadcast  said. 
"One  hundred  years  after  the  invention  of  the 
radio,  there  are  still  peopfe  who  will  believe  any- 
thing,"... 

All  this  goes  to  prove  that  even  sixty  years  later, 
some  people  in  radio  just  never  seem  to  learn. 

Tnx  and  a  "run  tor  your  Iter  to  Q-New$t  coun 
tesy  of  Newsline,  Bill  Pasternak  WA6ITR  editor. 
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Unequaled  Satellite  Rig 
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&  More  Power 
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MiniatureSW 
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Handheld 
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100  Watt  HF6M2M  "/ 
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Ameritron  Bencher  Butternut  MFJ 
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Kantronics  Larsen  Mirage    Lakeview 
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Route  272 1  Wabash  Center 
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Newer  shv  die 

continued  from  page  4 

grow  up  and  be  workers? 
Ditto  vour  iirandkids?  All,  es- 
sentially,  members  of  a  giant 
ant  colony  or  beehive? 

Well,  golly,  we  have  10 
work  for  a  living,  don't  we? 
Sure,  but  we  don't  have  to 
work  for  someone  else  all  our 
lives.  If  you  have  your  own 
company,  you  can  work  for 
yourself.  It's  bad  enough  thai, 
by  the  time  you  count  up  all 
the  taxes,  you're  working  al- 
most half  of  your  life  for  the 
government  —  so  Congress  and 
your  stale  legislature  can  have 
a  ball  spending  our  money. 

But,  if  you  have  your  own 
company,  you  sei  your  hours 
—  you  set  your  pay  —  you 
\c\  your  vacations.  And  if  you 
make  your  company  one  that 
does  business  worldwide,  you 
can  travel  an v where  vou  want. 
too.  73  magazine  has  sub- 
scribers in  over  200  coun- 
tries, so  anywhere  I  go  1  have 
friends  and  a  group  anxious 
to  show  me  around  and  listen 
to  me  talk. 

A  few  weeks  aao  Sherry 
and  I  look  off  a  few  days  and 
visited  Iceland.  The  hams  there 
couldn't  have  been  more 
friendly.  But  it's  that  way 
even  where  I've  been. 

When  I  was  interested  in 
Italian  greyhounds  I  naturally 
started  a  small  magazine  on 
the  subject,  and  that  led  me  to 
visit  Italian  greyhound  lovers 
all  around  the  US,  in  En- 
gland, Sweden,  and  several 
other  countries.  It  was  the 
same  when  I  started  publish- 
ing computer  magazines  — 
they  even  paid  mv  way  to 
South  Africa  to  address  a 
computer  conference  there! 
And  I  gave  talks  on  comput- 
ers in  many  other  countries 
on  all  continents. 

My  book,  the  Secret  Guide 
to  Wealth,  explains  how  you 
can  get  other  people  to  pay 
you  to  learn  w^hat  you  need  to 
knowr  to  run  your  own  busi- 
ness. Or  you  can  be  another 
ant  in  the  colony. 


Global  Baloney 

The  media,  led  by  Veep 
Gore,  are  insisting  that  we 
spend  hundreds  of  billions  of 
dollars  and  sacrifice  hundreds 
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of  thousands  of  jobs  to  prevent 
global  warming.  What  you're 
not  seeing  much  of  are  the 
reports  from  scientists  who 
are  calling  the  whole  thine  a 
bunch  of  unsubstantiated  po- 
litical ho<!wash. 

Then  there's  a  petition  that 
says.  There  is  no  convincing 
scientific  evidence  that  the  hu- 
man release  of  carbon  dioxide, 
methane,  or  other  greenhouse 
gases  is  causing  (or  will  in 
the  foreseeable  future  cause) 
catastrophic  heating  of  the 
Earth's  atmosphere  and  dis- 
ruption of  the  Earth's  climate. 
Moreover,  there  is  substantial 
scientific  evidence  thai  in- 
creases in  atmospheric  carbon 
dioxide  produce  many  benefi- 
cial effects  on  the  natural  plant 
and  animal  environments  of 
the  Earth." 

Did  this  come  from  some 
PR  agency  or  anti-en viron- 
mentalists?  No,  it's  a  petition 
signed  by  nearly  17,000  US 
scientists,  most  trained  in  the 
fields  of  physics,  climate  sci- 
ence, chemistry,  biology,  or 
biochemistry.  They  point  out 
that  there  is  no  basis  for  be- 
lieving that  human  activity  is 
leading  to  global  warming. 

This  is  disturbing  news  for 
the  bad  news  bears.  The  me- 
dia, as  you  well  know,  have 
found  that  bad  news  sells  pa- 
pers, so  they've  developed 
their  skill  for  finding  and  ex- 
aggerating bad  news,  whether 
it's  accurate  or  not 

More  than  100  leading  cli- 
matologists  have  denounced 
last  year's  Kyoto  treaty  as, 
"dangerously  simplistic,  quite 
ineffective,  and  economically 
destructive." 

This  is  another  case  where 
politicians  have  their  own 
agenda,  and  are  running  rough- 
shod over  scientists.  It  wasn't 
very  long  ago  that  a  vocal  few 
alarmists  got  the  media  busy 
scaring  us  about  global  cool- 
ing.  They  were  wrong  then 
and  they're  wrong  again.  Big 
surprise. 


Loyal  League  Member 

The  term  'loyal"  suggests 
unquestioning  subservience. 
And  that's  what  Eve  run  into 
with  [oval  League  members. 
You've  probably  heard  about 
the  longest  word  in  the  En- 
glish  language,   anlidisestab- 
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lishmentarianism,  but  Ell  bet 

you've  never  given  much 
thought  about  what  it  means. 
If  you  think  about  it.  it  means 
someone  who  is  opposed  to 
anyone  who  is  opposed  to  the 
establishment. 

Like  you  and  everyone  else, 
I  was  taught  to  believe  in  the 
establishment.  We're  taught 
this  by  our  families,  schools 
and  the  media.  It  then  came 
as  quite  a  shock  to  me  to  find 
that  in  every  case,  as  I  looked 
into  what  the  establishment 
was  doing.  I  found  it  w^ 
phony. 

Down  through  the  years  Eve 
known  quite  a  few  of  I  he 
ARRL  directors  personally.  I 
can't  remember  am'  who  did 
not  hold  the  local  ARRL 
members  in  contempt.  One  of 
the  directors,  many  years  ago, 
made  the  mistake  of  sending 
letters  to  the  other  directors 
telling  what  he  and  they  were 
thinking.  Copies  of  his  letters 
got  around,  with  some  being 
sent  to  me.  These  were  l he 
infamous  Dovle  letters. 

As  I  understood  it.  Doyle 
was  the  midwest  director  and 
he'd  made  his  money  as  a  war 
profiteer.  He  was  blunt  about 
how  stupid  he  thought  most 
of  the  ARRL  members  were. 
and  he  put  in  writing  that 
Budlong,  the  General  Man- 
ager, had  no  problem  making 
sure  that  the  directors  he 
wanted  would  get  elected,  and 
none  other.  He  expressed  his 
annoyance  when  the  Louisiana 
members  elected  a  "Hymie" 
lawyer  as  their  director. 

A  few  years  later  multi-mil- 
lionaire Mori  Kahn  W2KR 
bought  his  way  in  as  the 
Hudson  Division  director  by 
sending  letters  to  all  of  the 
Hudson  Division  hams.  He 
quickly  engineered  the  firing 
of  Budlong  and  look  over 
running  the  League  by  proxy 
from  his  director's  position. 

Wake-Lip  Call 

While  our  old-timers  are 
busy  doing  their  very  best  to 
kill  what's  left  of  amateur  ra- 
dio with  their  insistence  on 
maintaining  the  code  barrier  to 
a  license,  technology  is  leaving 
our  hobby  so  far  behind  that 
were  more  like  antique  col- 
lectors that  technologists. 

Have  you  been  reading  about 


WDM?   That  s    wavelength 

division  multiplexing  and  it's 
increasing  the  ability  of  fiber- 
optic  systems  to  w  here  one  fi- 
ber will  be  able  to  deliver  the 
entire  contents  of  the  Librai  \ 
of  Congress  in  one  second. 
As  systems  like  this  are 
brought  on  line,  not  just  to 
communications  centers,  but 
into  homes,  the  cost  of  com- 
municating will  be  inconse- 
quential. We're  talking  about 
being  able  to  request  any 
movie  or  old  TV  program 
when  we  want  iL 

The  possibilities  are  mind- 
boggling.  Many  low-budget 
movies  which  have  disap- 
peared can  be  made  available. 
including  a  wealth  of  16mm 
films.  I  used  to  go  to  Cinema- 
16  in  New  York,  where  they 
showed  some  superb  films 
lhal  people  would  love  to  seer 
if  they  were  available  and 
there  was  some  way  to  know 
about  them. 

An  old  buddy  of  mine, 
WA3YQY  (he  used  to  be 
W2MKO  when  we  were  in 
high  school),  is  busy  putting 
his  35mm  slides  into  video 
programs,  complete  with  com- 
mentary, k  la  the  Civil  War 
series  on  PBS.  IM  love  u>  see 
personal  travelogue  slides  or 
videos  done  by  people  who 
have  visited  places  Ed  like  to 
see  —  like  those  countries  in 
West  Africa,  for  instance. 

Fifteen  years  ago  1  got  an 
inside  look  at  a  service  being 
pioneered  in  England  where 
homes  were  wired  with  cable 
and  the  customers  could  re- 
quest any  movie  they  wanted 
when  they  wanted  it.  The  sys- 
tem also  provided  for  shop- 
ping, too.  with  customers  able 
to  request  video  information 
on  a  wide  variety  of  products, 

The  Internet  is  getting  close 
to  this,  so  it  won't  be  long  be- 
fore we'll  be  able  to  sec  a 
i na n lilac t urer " s  demon slratioii 
and  sales  pitch  for  almost  any 
product  (or  service),  and  then 
be  able  to  price  shop  for  a 
supplier.  Eventually  this  ap- 
proach could  eliminate  most  of 
the  middlemen  nowr  needed 
—  like  sales  reps,  distributors 
and  even  retailers.  Manulactur- 
ers  could  almost  all  sell  direct. 
Maybe  this  is  a  good  time  to 
stain  selling  any  stocks  you 
have  in  distributing  companies. 


Many  of  the  bulkier  and 
heavier  products  will  have  to 
he  delivered  from  local  ware- 
houses, lull  there  won't  be  the 
overhead  of  an  expensive 
storefront,  salesmen,  man  age- 
men  L  and  retail  advertising. 

Meanwhile,  we  amateurs  are 
speeding  along  at  1 3  words  per 
minute*  Snore, 

Hong  Kong 

Having  visited  Hong  Kong 
many  times,  and  having  some 
good  friends  living  there,  I 
tend  to  pay  more  attention  to 
news  about  the  city  than  you 
might.  It  should  be  no  sur- 
prise  that  despite  promises 
and  agreements,  China  has 
been  slowly  taking  away  free- 
dom from  the  people,  A  new 
move  could  seriouslv  under- 
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mine   Hong    Kong's    future. 

The  government  has  recently 
stopped  leaching  in  English 
in  all  but  100  selected 
schools.  Since  the  main  fu- 
ture of  business  is  in  high 
technology;  and  since  English 
is  the  only  true  international 
technology  language,  this  move 
could  severely  hobble  Hong 
Kong's  coming  generation  of 
engineers  and  technicians. 

Hong  Kong's  main  com- 
petitor is  Singapore,  but  India 
is  coming  up  fast,  with  an 
abundance  of  well  educated 
engineers  who  can  speak  and 
write  excellent  English. 

Iridium 

Iridium's  66  satellites  are 
beginning  to  be  used,  hut  I 
suspect  there  are  some  seri- 
ous problems  with  the  system 
which  mas  not  be  revealed. 
Like  what1  Like  the  problem 
of  getting  a  line-of-sight  shot 
at  the  satellites  when  you're 
in  a  city  full  of  tall  buildings. 
Which  is  where  most  cell 
phone  users  >eem  to  be. 
Iridium's  CEO  says  thai  S5*3 
of  Iridium  calls  are  completed. 
They're  aiming  at  soon  having 
98%  of  them  completed. 

Well.  1  suppose  if  you're  a 
frequent  visitor  to  the  Austra- 
lian outback  this  service  could 
be  handy. 

This  stuff  isn't  cheap,  at 
least  not  vet.  The  phone  costs 
$3,395,  plus  a  $69  a  month 
service  charge,  and  $2  to  $7  a 
minute  for  calls.  I  can't  think 


of  anyone  I  want  to  talk  with 

that  bad  I  v. 
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With  the  overhead  of  all 
those  satellites,  it's  no  won- 
der the  service  is  expensive. 
It  costs  a  ba/illion  to  put 
them  up  there,  plus  all  the 
earth  stations  to  link  them, 
US  calls  are  forwarded  to 
Arizona,  where  a  computer 
makes  sure  your  bill  has  been 
paid  before  forwarding  your 
call,  usually  through  a  fiber- 
optic  cable,  to  the  city  you're 
calling. 

It'll  be  a  while  before  little 
problems  such  as  taking  the 
phone  through  customs  of 
some  countries  is  worked  out, 
as  well  as  the  telephoning 
costs  from  different  countries. 

But  the  voice  quality  is  su- 
perb, so  that's  a  plus,  Jim 
Hong  KA8ZGP  had  a  beta 
unit  with  him  at  Aspen*  so  I 
was  able  to  talk  right  from  the 
ski  slopes  in  Aspen  to  my 
friend  Rob  Burr  in  Coral 
Gables  as  a  test  with  a  beauti- 
fully clear  connection.  WelL 
there's  a  slight  delay  due  to 
the  distance  to  and  from  the 
satellites.  A  fraction  of  a  sec- 
ond but  it  takes  getting  used 
to.  It  reminded  me  of  the 
many  ham  satellite  contacts  I 
made. 

Melatonic 

Reader  Ron  N2ARQ  sent 
me  some  interesting  data  on 
melatonin  via  a  doctor  news- 
letter. Recent  research  has 
shown  that  the  body's  ability 
to  make  melatonin  is  very  im- 
portant to  its  health  and  that 
supplements,  while  helpful. 
are  not  nearly  as  effective.  So 
what  can  you  do  to  keep  your 
body  generating  melatonin? 
One  important  factor  is  keep- 
ing your  bedroom  dark.  Even 
a  short  exposure  to  light  stops 
melatonic  production.  And  it 
isn't  just  your  eyes  that  sense 
light.  Researchers  have  shown 
that  the  back  of  the  knee  is  al- 
most as  sensitive  to  light  as 
your  eyes. 

Well,  we  know  that  rabbits 
are  able  to  sense  changes  in 
light  v\ith  some  son  of  sensing 
system  on  the  back  of  their 
neck,  so  that  isn't  really  sur- 
prising. 

Another  melatonic  stopper 
is  EMFs  from  a  nearby  clock. 


radio,  or  TV  set.  Keep  *em  at 
least  six  feet  away  from  your 
bod.  The  worst  EMF  offenders 
are  electric  blankets.  It's  no 
wonder  researchers  have  tied 
cancer,  birth  defects,  and  mis- 
carriages to  them. 

The  light  durina  ninhuime 
bathroom  trips  can  interrupt 
your  melatonic  production. 
You'll  do  belter  if  you  can 
use  a  small  night  light  so  you 
won't  have  to  turn  on  the 

regular   light.  One  of  those 
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tiny  wall  lights  that  turn  on 
when  the  lights  go  off  and 
make  it  so  you  can  walk 
around. 

If  you  know  someone  who 
is  hard  to  get  along  with, 
sleeps  far  too  many  hours  a 
night,  and  is  depressed  and 
tired,  you  might  see  if  they 
are  sleeping  with  a  room  light 
on  or  a  TV.  I  know  ihis 
sounds  crazy,  but  there  are  a 
few  people  who  leave  their 
TV  on  all  night  and  somehow 
manage  to  sleep  (fitfully) 
through  the  light  and  noise. 
These  are  generally  not  pleas- 
ant people  to  be  around  or 
deal  with. 

Smaller  Is  Better! 

Piatt  Monfon  has  self-pub- 
lished a  delightful  little  book. 
Evolution  —  The  Next  Step. 
In  it  he  points  out  that  man- 
kind has  grown  a  foot  in  the 
last  150  years,  and  with  the 
need  for  even  bigger  basket- 
ball players,  we're  doing  our 


best  to  add  still  another  foot 
to  our  height. 

But  how  about  making  us 
smaller?  Plait  makes  a  very 
good  case  for  this,  pointing  out 
that  our  ancestors  were  much 
smaller  (remember  Lucie?).  If 
we  cut  back  to  three-fool 
people  we'd  be  able  to  have 
much  smaller  cars  that  would 
use  less  fuel,  have  homes  an 
eighth  the  current  size,  and 
need  to  grow  an  eighth  as 
much  food. 

That's  right,  an  eighth! 
Think  about  it.  If  you  take  a 
two-foot  cube  and  take  a  one- 
foot  cube  out  of  it,  you've 
still  seven  one- fool  cubes  left. 

And  smaller  is  stronger.  An 
ant  can  lift  15  times  its  own 
weight.  And  run  with  it. 

We  could  Jit  eight  limes  as 
many  people  into  planes.  And 
trains,  if  we're  still  using  "em. 

The  booklet  (25  pages)  is  a 
fun  read  and  makes  sense.  It's 
$4  from  Plait  Monfort,  50 
Haskell  Road,  Westport  MB 
04578. 

If  you've  visited  the  May- 
flower you've  been  surprised 
at  how  small  the  bunks  were, 
WelL  they  fit  the  people  in 
those  days.  Ditto  if  you've 
seen  the  beds  in  the  old  castles. 
People  were  shorter,  Randy 
Newman  notwithstanding. 

With  three- loot  people  our 
compact  cars  could  really  be 
compact!  Our  computer  key- 
boards would  be  smaller, 
houses  1/2-size,  and  our  food 
supply  would  go  eight  times 
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farther. 


Alien  Implants 


nehkin  Land! 


UFQs,  alien  abductions, 
crop  circles,  and  other  such 
rnumbo-jumbo  tabloid  crapola 
have  many  people  in  denial. 
Most  of  the  stuff  Fve  seen  on 
TV  has  been  sensationalized 
and  seems  more  aimed  at 
discrediting  what's  going  on 
than  informing  us.  To  get  more 
reliable  information  vou  re- 
ally  have  lo  be  able  to  read,  a 
skill  that's  wo  longer  being 
taught  in  our  schools  and 
which  seems  by  most  people  I 
to  be  considered  possibly 
Satanic. 

In  the  hopes  that  there  are 
still  some  people  who  are  in- 
terested in  being  informed, 
I've  been  reviewing  books 
Fve  found  Lo  be  reliable  on 
these  offbeat  subjects  ,M  in 
the  hopes  lhat  I  can  convince 
ai  least  a  few  people  to  in- 
form themselves  beyond  the 
TV  and  iabloid  fare. 

It  takes  a  pathological  skep- 
tic to  remain  unconvinced  that 
there  are  thousands  of  people 
who  have  had  alien  abduction 
experiences.  Professor  Mack. 
the  Pulit/cr  Prize-winning 
Harvard  psychiatrist,  reported 
in  Abduction  —  Hainan  En- 
counters With  Aliens  on  his 
research  into  the  subject.  But 
I  couldn't  get  you  to  spend  $7 
for  the  pocket  book  edition. 
Or  to  spend  $5  for  Whitley 
Strieber's  Commimi<Mh  the 
story  of  his  many  alien  en- 
counters. Is  it  thai  people  are 
loo  cheap  to  spend  the  five 
bucks,  or  too  busv  watching 
Roseanne  and  Jerry  Springer? 
Or  ball  games?  What  an 
i  n crcd i b I e  waste  o  f  I  i  me ! 

So  what  brought  mi  this 
unprovoked  attack  on  your 
smug  complacency?  Yeah.  Fve 
just  read  another  Ixiok  you 
should  read,  but  probably 
won't.  It  provoked  me. 

The  book.  The  Aliens  and 
the  Scalpel  by  Dr.  Roger  Leir 
—  subtitled,  "Scientific  Proof 

df  Extraterrestrial  Implants  in 
Humans"  —  is  a  narrative  ac- 
count of  Dr.  Leir's  experience 
in  removing  implants  from 
abductees.  Fve  seen  some 
video  of  implant  removals  by 
Dr,  Leir,  and  Fve  talked  with 
the  chap  who's  worked  with 
him   on    I  he   project,   Derrel 
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Sims.  This  stuff  is  real  It's 
happening. 

The  book,  bv  Granite  Pub- 
lishing.  Box  1429,  Columbus 
NC  28722,  ISBN  1-893183- 
02-5,  is  a  $19  232-page  pa- 
perback. It  has  a  section  of 
color  photographs  of  implant 
removals  and  electron  photo- 
micrographs of  the  implants. 
These  implants  were  discov- 
ered by  accident  through  x- 
rays  taken  for  other  reasons 
and  they've  been  found  be- 
hind  an  ear,  in  a  toet  a  jaw, 
and  so  on.  It's  a  fascinating 
story. 

So  what's  goin^  on  with  all 
this  alien  abduction  stuff? 
Well,  some  time  ago  1  re- 
viewed  Jacobs*  The  Threat  — 
The  Secret  Alien  Agenda  for 
you.  It  explains  what  the 
aliens  really  warn,  and  how 
they  plan  to  get  it.  This  book 
was  the  result  of  hundreds  of 
interviews  with  abductees, 
mostly  regressed  under  hyp- 
nosis. Their  stories  were  re- 
markably consistent,  once  they 
were  enabled  to  recall  their 
abduction  experiences. 

Dr.  Leir's  book  shows  that 
there  is  now  physical  proof 
ihal  something  strange  is  go- 
ins  on.  No,  we  don't  vet  un- 
derstand  the  technology  used 
in  the  implants,  but  then  if  a 
Pentium  chip  had  been  sent 
back  in  time  just  a  lew  years 
the  resources  of  the  whole 
world  wouldn't  have  been  able 
to  either  understand  what  it 
was  or  to  how  to  replicate  it. 

Most  of  the  abductions  in- 
volve the  "greys,"  which  ap- 
parently are  some  kind  of 
biological  robot.  They  com- 
municate with  abductees  men- 
tally and  are  able  to  pass 
through  walls,  windows  and 
doors T  to  fly  through  the  air, 
and  also  enable  abductees  to 
do  the  same.  Weird  stuff. 
Well,  I'm  not  going  to  try  and 
give  you  all  the  details  lhat 
have  been  found  by  research- 
ers so  far  —  I'm  just  trying  to 
get  you  to  start  reading  so 
you  can  find  out  for  yourself 
what's  known  so  far. 

Tea  Leaves 

You  don't  see  many  gyps> 
fortunetellers  these  da\  s,  I  still 
remember  my  first  tea  leaf 
reading.  Let  me  tell  you  about 

it 

1999 


Tom  Jones,  a  Ll,  Com- 
mander in  the  Naval  Reserve* 
who  had  been  working  for 
my  father  on  American  Ex- 
port Airlines,  was  called  back 
for  active  duty  in  Washington 
when  World  War  II  started. 
So,  when  I  decided  it  might 
be  wiser  for  me  to  enlist  than 
wait  to  be  drafted.  I  called 
Torn  and  asked  his  advice.  He 
knew  about  mv  amateur  radio 
background,  so  he  arranged  an 
interview  for  me  with  Com- 
mander Bourne  at  the  Naval 
Research  Labs  in  Aniicosiia, 
Virginia,  just  across  the  river 
from  Washington. 

Bourne  was  favorably  im- 
pressed and  arranged  for  me 
to  be  inducted  into  the  Navy 
in  Washington  and  then  for 
me  to  go  through  the  Navy's 
nine-month  radar  school  course 
\u  I  could  come  up  to  speed 
on  all  the  classified  electronic 
developments. 

After  being  inducted  as  a 
Radio  Technician  3rd  Class 
thev  took  me  to  the  Washing- 
ton  DC  Navy  Yard,  where 
they  explained  lhat  since  they 
were  out  of  uniforms  right 
then  I  should  come  back  in 
two  weeks.  Well,  this  was 
right  before  Christmas,  so  Fd 
be  able  to  spend  the  holidays 

uith  m\  folks  in  New?  York. 

- 

Great! 

They  gave  me  leave  papers 
which  said  that  I  wras  exempt 
from  the  law  which  required 
all  service  personnel  to  wear 
uniforms  when  in  public. 

Cut  to  mv  u  rand  mot  her  and 
I  Christmas  shopping  in  New 
York  and  stopping  at  a  gypsy 
tea  room  on  Fifth  Avenue  for 
lunch.  After  lunch  a  gypsy 
came  over  and  looked  at  the  tea 
leaves  left  in  mv  cup  and  was 
puzzled.  She  said  she  saw  me 
being  in  the  military,  even 
though  I  was  in  civvies.  She 
said  that  a  TJ  had  recently  had 
a  big  influence  on  my  life  and 
lhat  I  would  soon  be  joining 
many  others,  going  into  a 
large  building  where  I  would 
come  out  with  top  honors. 

Because  I  had  always  just 
squeaked  by  in  school  this 
didn't  make  a  lot  of  sense  to 
me.  But  she  was  right.  When 
1  returned  from  leave  I  got  a 
pile  of  ill-fitting  biues  and  a 
bunk  in  the  harracks  righl  be- 
low   where   the   Navy    band 


practiced  every  day,  starting 
at  6  AM,  What  a  great  wake- 
up  system, 

A  few  da\s  later  I  started 
school  at  the  Bliss  Electrical 
School  in  Taeoma  Park,  Mary- 
land, which  was  on  the  out- 
skirts of  Washington.  Three 
months  later  I  graduated,  top 
in  my  class.  Well,  the  course 
was  superb  and  a  lot  of  fun. 
From  there  I  opted  for  the  Ra- 
dio Materiel  School  on  Trea- 
sure Island  in  San  Francisco. 

This  school,  too,  was  in- 
credible! Six  months  later  I 
graduated  as  an  RT2/c  Then  I 
had  one  of  the  biggest  deci- 
sions of  my  life  to  make  ... 
should  1  call  Commander 
Bourne  to  cut  orders  transfer- 
ring me  to  his  research  lab  or 
should  I  join  the  fleet.  And 
that's  a  great  story  which  I'll 
tell  you  about  some  time. 

When  I  tell  people  that  my 
interest  in  amateur  radio  has 
brought  me  a  lifetime  of  ad- 
venture. Fm  not  exaggerating. 

The  Best  and  Brightest? 

A  note  from  reader  Guy  Tan- 
ner pointed  out  that  each  new 
president  is  so  bad  that  we  tend 
to  forget  just  how  terrihle  his 
predecessor  was. 

I  hope  no  one  will  argue 
with  me  that  our  political  sys- 
tem has  not  done  much  of  a 
job  of  electing  the  best  and 

brightest  at  people.  We  were 
pretty  happy  with  Reagan,  the 
first  movie  star  we  d  ever 
elected.  He  did  a  nice  job  of 
playing  president.  But  beyond 
that  we've  generally  made  the 
best  we  could  of  lousy  choices, 

I  never  shared  the  enthusi- 
asm lor  Roosevelt.  I  liked 
Truman  and  Ike,  but  dis- 
trusted Nixon  from  the  begin- 
ning, Kennedy  was  a  nice 
chap,  but  I  thought  he  was  in 
way  over  his  head  with  the 
job.  Johnson?  Ugh.  Ford? 
Har-de-har,  Carter?  Give  me 
a  break!  Bush?  What  is  the 
matter  with  our  political  sys- 
tem, anyway?  How  did  that 
turkey  get  elected?  Clinton? 
No  comment,  Perot?  Good 
grief,  what  a  choice  we  had! 

1  suspect  that  smart  people 
know  belter  than  to  get  into 
politics.  From  the  congressmen 

Continued  on  page  61 
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Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  It,  but  you  know  youll  get  a  far 
more  realistic  price  if  you  have  it  out  where  100,000  active  ham  po- 
tential buyers  can  see  itr  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
it's  too  old  to  sell.  You  know  you  re  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
younger! 

The  73  Flea  Market,  Barter  Tn"  Buy,  costs  you  peanuts  (almost) — 
comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and 
$1,00  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words  including  your  call,  address  and  phone 
number  Include  a  check  or  your  credit  card  number  and  expiration*  If 
you're  placing  a  commercial  ad,  include  an  additional  phone  number, 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared.  If  you  get  too  many 
calls,  you  priced  it  low,  If  you  don't  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off,  check  everything  out  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now,  Or  you  might 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 


V 


Send  your  ads  and  payment  to:  73  Magazine*  Barter 
Buy,  70  Hancock  Rd.,  Peterborough  NH  03458  and  get  .set 
for  the  phone  calls.  The  deadline  for  the  August  1999  clas- 
sified ad  section  is  June  10.  1999. 


President  Clinton  probably  doesn't 
have  a  copy  of  TormeVs  Electronics 
Bench  Reference  but  you  should, 
check  it  out  at  [www.ohio.nety 
-rtor  met/index,  htm]— over  100 
pages  of  circuits,  tables,  RF  design 
information,  sources,  etc. 

BNB530 

DFjr  direction  finder  and  MicroPLL 
prog  ram  ma  bie  transmitter  (formerly 
Agrelo)  are  now  back  under  new 
management!  Check  exciting  new 
accessories  and  upgrades.  Order 
online  at  www.swssec.com  or  call 
SWS  Security  at  4 T 0-879-4035  (9-5 
ET).  BNB220 

RF  TRANSISTORS  TUBES 
2SC2879.  2SC1971.  2SC1972, 
MRF247f  MRF455,  MB8719, 
2SC1307,  2SC2G29,  MRF454, 
2SC3133.  4CX250B,  12DQ6, 
6KG6A,  etc.  WESTGATE,  1  (800) 
213-4563.  BNB6000 

Cash  for  Collins:  Buy  any  Collins 
Equipment.  Leo  KJGH1.  Tel, /FAX 
(310)  670-6969.  [radioleo@earthlink. 
net]  BNB425 

MAHLON  LOOMIS,  INVENTOR  OF 
RADIO,  by  Thomas  Appleby  (copy- 
right 1967).  Second  printing  avail- 
able from  J  OH  AN  K.V.  SVANHOLM 
N3RF.  SVANHOLM  RESEARCH 
LABORATORIES,  P.O.  Box  81 , 
Washington  DC  20044  Please  send 
$25.00  donation  with  $5 .00  for  S&K 

BNB420 


METHOD  TO  LEARN  MORSE 
CODE  FAST  AND  WITHOUT 
HANGUPS  Johart  N3RF.  Send 
S1.00  &  SASE.  SVANHOLM  RE- 
SEARCH LABORATORIES,  P.O. 
Box  81 ,  Washington  DC  20044  USA. 

BNB421 

Great  New  Reference  Manual  with 
over  1 00  pgs  of  P/S,  transistor,  radio, 
op-amp,  antenna  designs,  coil  wind- 
ing  taJbtes,  eia  See  details  at  [www.ohia 
net/-rtormet  index. htm]  or  send  check 
or  M.O.  tor  $19.95  *  $2.00  P&H  to 
RrVfT  Engineering,  6863  Butfham  Rd,, 
Seville  OH  44273-  BNB202 

QSL  CARDS.  Basic  Styles;  Black 
and  White  and  Color  Picture  Cards; 
Custom  Printed,  Send  2  stamps  for 
samples  and  literature.  RAUM'S, 
86 1 7  Orchard  RcL  Coopersburg  PA 
10036.  Phone  or  FAX  (215)  679- 
7238,  BNB519 

WANTED:  High  capacity  12  voft  so- 
lar panels  for  repeater.  [kk4ww@ 
fairs.org]  or  (540)  763-2321. 

BNB2630 

COLLOIDAL  SILVER  GENERA- 
TOR! Why  buy  a  "box  of  batteries'" 
tor  hundreds  of  dollars?  Current  regu- 
lated, AC  powered,  fully  assembled 
with  #12  AWG  silver  electrodes. 
$74.50.  Same,  but  DC  powered. 
$54. 50.  Add  $2. 50  shipping.  Thomas 
Miller,  314  South  9th  Street,  Rich- 
mond IN  47374.  BNB342 


A  ST  RON  power  supply,  brand -new 
w/warranty:  RS20M  $99,  RS35M 
SI 45.  RS50M  $209.  RS70M  $249. 
AVT.  Call  for  other  models  (626) 
286*0118,  BNB411 

Wanted:  ICOM  UX-R96  and  UX97 
plug-in  modules  for  an  ICOM  970. 
Randy  Ballard  N5WV,  (903)  687- 
3002.  BNB175 

HEATH  COMPANY  is  selling  photo- 
copies of  most  Heatrikit  manuals 
Only  authorized  source  for  copyright 
manuals.  Phone:  (616)  925-5899, 
8^*  ET,  BNB964 

Electricity,  Magnetism,  Gravity, 
The  Big  Bang,  New  explanation  of 
basic  forces  of  nature  in  this  91  -page 
book  covering  early  scientific  theories 


and  exploring  latest  controversial  con- 
clusions on  their  relationship  to  a  uni- 
fied field  theory.  To  order,  send  check 
or  money  order  for  $16.95  to:  Ameri- 
can Science  Innovations,  PO  Box  1 55, 
Clarington  OH  43915.  Web  site  for 
other  products  [http://www.  asL  200(1 
com].  BNB100 

Wanted:  ICOM  IO970.  Must  be  in 
mint  condition,  non  smoker.  Also 
looking  for  the  following  ICOM  sales 
brochures:  IC-275,  575,  375  and 
970.  Randy  Ballard  NSWV,  (903) 

687-3002,  BNB75 

TELEGRAPH  COLLECTOR'S 
PRICE  GUIDE:  250  pictures/prices. 
S1 2  postpaid.  ARTIFAX  BOOKS.  Box 
88,  Maynard  MA  01754.  Telegraph 
Museum:  [http://wttp.coml.  BN B 1 1 3 


Neueb  shy  die 

continued  Jrom  page  60 

Pve  known,  that  rule  fits,  It's 
like  trying  to  find  a  good 
teacher.  When  it's  the  bottom 
20%  of  the  high  school 
graduating  classes  that  go  to 
ed  schools  so  they  can  get  a 
license  to  join  the  teacher's 
union  and  never  have  to 
worry  about  getting  fired,  the 
likelihood  of  a  smart  teacher 
managing  10  survive  the  sys- 
tem is  minuscule.  It  wasn't  as 
bad  60  years  ago  when  I  went 
to  school,  yet  in  my  17  years 
of  school  I  had  exactly  two 
good  teachers  - —  one  in  high 
school  (art),  and  one  in  college 
(accounting). 

Sigh,  if  I  could  just  com  ince 
you  to  gel  ds  many  people  as 
urn  can  to  Never  Re-elect  Am- 
one  (NRA),  we'd  go  a  long 
way  toward  solving  the  cam- 
paign financing  mess,  and 
we'd  soon  get  rid  of  profes- 
sional politicians.  If  we  lose  a 
few  good  ones  along  with  the 
crooks,  it's  a  sustainable  loss. 

The  system  is  obviously  not 
going  to  ti\  ii.se I l\  The  foxes 
are  running  the  chicken  coop, 
so  it's  up  to  the  public  to  take 
its  eyes  off  Jerry  Springer  and 
hall  games  long  enough  to 
change  things* 

Bush  was  a  cruinmj  presi- 
dent, but  he  wasn't  as  bad  as 
Clinton. 

The  Other  Shoe 

Since  the  Kenneth  Starr  in- 
vestigation started  with  White- 


water, even  a  not  very  percep- 
tive person  might  wonder  how 
come  the  released  Starr  report 
didn't  mention  this.  This  will,  I 
suspect  be  the  other  shoe  lo 
drop. 

Between  the  leaks  and  White 
House  spinmeisters,  anyone 
can  he  forgiven  for  being  con- 
fused about  the  Whitewater 
mess.  Mavbe  I  can  clarify  it 
for  you. 

This  all  started  back  in  Ar- 
kansas where  the  Clintons 
were  partners  with  Jim  and  Su- 
san McDougal  in  the  White- 
water Development  Corpora- 
tion. The  accounts  were  kept 
in  the  Madison  Guarantee 
Savings  &  Loan,  run  by  Jim 

McDougal.  with  Hillary  Clin- 

t.-  — ■ 

ton  as  an  attorney.  When  fed- 
eral bank  examiners  checked 
Madison  thev  testified  that  it 
was  a  ^politically  corrupt  in- 
stitution that  routed  millions 
of  dollars  to  politically  con- 
nected Arkansans."  The  re- 
port cited  wire  fraud,  illegal 
campaign  contributions,  em- 
be/ /lenient,  money  launder- 
ing, falsification  of  loan  recoids 
and  board  minutes,  etc.  The 
FDIC  had  to  cover  over  S60 
million  that  was  looted. 

Part  of  the  money  stolen  by 
McDougal  and  Hillary  went 
to  Bill  Clinton's  campaign 
account. 

The  reason  a  special  pros- 
ecutor had  to  be  called  in  was 
the  obstruction  of  investigations 
at  both  the  stale  and  federal  levels 
by  the  Clintons,  the  same  pattern 
we've  seen  repeated  with  BilPs 
sex  scandals. 
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Jim  Gray  W1XU/7 
210  E  Chateau  Circle 
Payson  A2  85541 
(jimpeg@  netzone.com] 


May  lst-3rd  arc  expected  to 
reveal  atiisiurbed  (D)  magnetic 
field  and  upsel  to  active  iono- 
sphere, resulting  in  Very  Poor  to 
Poor  (VP-P)  HP  propagation. 

High  signal  absorption  is  ex- 
pected on  80, 40,  and  30  meters, 
rendering  the  hands  essentially 
useless  during  major  parts  of  ihe 
day. 

There  could  be  band  "wipe* 
outs1*  on  20  meters  and  higher 
during  the  next  few  days,  with 
only  weak  and  watery-sounding 
signals  on  polar  paths.  Gradual 
improvement  should  be  noted 
on  the  4th  and  5Ui,  with  good 
(G)  propagation  conditions  re- 
turning on  the  7th.  and  lasting 
for  about  a  week. 

Thereafter,  propagation  will 
be  only  fair  until  the  1 6th  and 
1 7th,  when  the  ionosphere  will 
become  upset  once  again,  and 
poor  conditions  prevail,  A  slight 
recovery  should  last  for  a  day 
or  two.  Poor  and  upset  condi- 
tions are  likel\  to  return  be- 
tween  the  2 1  si  and  the  24th, 
Only  gradual  improvement  will 
take  place  until  the  29lh,  when 
Poor  to  Very  Poor  propagation 
is  expected  to  return  and  con- 
tinue through  the  end  of  the 
month. 

Use  the  calendar  to  plan  your 
best  HF  operating  days  (4th— 
15th,  19th,  and  25111-28111). 
Look  at  6  and  2  meters  for  good 
YHh-DX  openings  on  May  lsu 
22nd.  30th  and  3 1  st 

Band-by-band  Forecast 
for  May 

10-12  Meters 


openings  to  Europe  and  Africa 
on  G  days,  midday  path  open- 
ings to  South  and  Centra] 
America,  and  F2  path  openings 
to  Japan,  Australasia,  and  the 
Pacific  during  the  afternoon  at 
ywr  location.  DX  moves  west 
as  the  day  progresses. 

15-17  Meters 

Expect  good  DX  paths  to 
most  areas  of  the  world,  with 
excellent  openings  from  the 
northern  hemisphere  to  Africa, 
South  America,  and  the  Pacific 
during  hours  of  daylight  and 
peaking  during  local  afternoon. 
Gotxl  shon-skip  communication 
over  1,000  miles  will  occur  on 
G  days. 

20  Meters 

Very  good  DX  openings  to  all 
areas  of  the  world  from  sunrise 
through  the  early  darkness 
hours.  The  signals  will  peak  an 
hour  or  two  after  sunrise  at  your 
location,  and  again  during  the 
afternoon.  Short  skip  beyond 
about  700  miles  will  occur  dur- 
ing daytime  hours. 

30-40  Meters 

Good  worldwide  DX  open- 
ings from  sunset  to  sunrise 
should  occur  on  G  days.  Noise 
levels  (static)  will  be  higher  as 
spring  thunderstorms  occur,  and 
can  depress  audibility.  Short 
skip  between  100  and  1,000 
miles  v\  ill  occur  during  daylight 
hours,  and  distances  beyond 
1. 000  miles  at  ni&lu. 

80-160  Meters 


Expect  morning  F2  path         On  80,  DX  to  the  southern 


May  1 999 

SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 

1  VP-P/D 

2  P/D 

3  P-F 

4    F 

5    F 

6    F43 

7  G 

8  G 

9  3 

10G 

11  G-F 

12  F 

13F-G 

14  G-F     I 

15  F 

16F-P 

17  P 

18  P-F 

19F 

20  F-P 

21  P/D 

22  p 

23  P 

24P-F 

25  F-P 

26  P-F 

27  F 

28  F 

29  F-P 

30  P/D 

31  VP  D 

hemisphere  and  also  to  Europe 
should  occur  after  dark  and  dur- 
ing sunrise  hours — limited,  of 
course,  by  static  noise  levels. 
Daytime  short  skip  to  about  350 
miles,  and  beyond  500  mites 
after  dark,  will  prevail  on  G 
days.  On  1 60.  no  daytime  propa- 
gation will  occur  due  to  iono- 
spheric absorption  of  signals, 


but  after  dark  and  peaking 

around  midnight,  and  again  dur- 
ing the  pre-dawn  hours,  you 
should  be  able  to  "work"  many 
areas  of  the  world.  Short  skip 
from  1.000-2,000  miles  or  so 
will  prevail  during  the  nighttime 
hours  „,  bur*  as  always,  it  will 
be  limited  by  high  static  levels 
from  thunderstorm  activir 
W1XU/7. 
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Hert  arc  some  of  the  books 
has  written.  Some  can  change  your 
life,  if  you II  lei  them.  If  the  idea  of 
being  health*,  wealthy  and  ulse  is 
of  interest  to  you,  start  reading.  Yes* 
you  can  be  afl  that,  but  only  uhen 
you  know  Lhc  secrets  which  Wayne 
has  spent  a  lifetime  uncovering. 

The  Secret  Guide  to  Health   Yes, 

there  really  is  a  secret  to  regaining  your 
health  and  adding  30  to  60  years  of 
health}  living  to  your  life.  The  answer 
is  simple,  but  it  means  making  some 
very  difficult  changes.  Will  you  be 
skiint:  the  slopes  ol  \S[Vn  with  rue 
when  you're  90  or  doddering  around 
a  nursing  home1  Or  pushing  up  dai- 
sies? No,  Vm  not  selling  am  health 
products.  $5  (H> 

The  Secret  Guide  to  Wealth:  Just  as 
widi  health,  you'll  find  thai  vou  have 
been  brainwashed  by  "the  system" 
Into  a  pattern  of  life  that  will  keep  you 
from  ever  making  much  money  and 
having  the  freedom  to  travel  and  do 
what  you  want.  I  explain  how  anyone 
can  get  a  dream  job  with  no  college, 
no  resume,  and  even  without  anv  ex- 
perience.  1  explain  how  you  can  get 
someone  to  happily  pay  you  to  learn 
whai  you  need  to  know  ro  stan  your 
own  business  55  1  \h 
The  Secret  Guide  to  Wisdom:  This 
is  a  review  of  around  a  hundred  books 
thai  will  help  you  change  your  life. 
No,  I  don't  sell  these  books.  They're 
on  a  wide  range  of  subjects  and  will 
help  to  make  you  a  very  interesting 
person.  Wait' 11  you  see  some  of  the 
gems  you've  missed  reading.  $5  IB) 
Cold  Fusion  Overview:  This  is  both 
a  brief  hisiory  of  cold  fusion,  which  1 
predict  will  be  one  of  the  largest  in- 
dustries in  the  world  in  the  2 1st  cen- 
tury, plus  a  simple  explanation  ol  how 
and  why  ii  works.  This  new  field  is 
going  to  generate  a  whole  new  bunch 
of  billionaires,  just  as  the  personal 
computer  industry  did,  55  (C.) 
The  Hioelectrtfier  Handbook  This 
explains  how  to  build  or  buy  a  little 
electrical  gadget  that  can  help  clean 
the  blood  of  any  virus,  microbe,  para 
site,  fungus  or  yeast.  The  process  was 
discovered  bv  scientists  al  the  Albert 

m 

Einstein  College  of  Medicine,  pat- 
ented, and  then  hu<hed  up  If  s  curing 
AIDS,  hepatitis  C,  and  a  bunch  of 
other  serious  illnesses.  The  circuit  can 
be  built  for  under  $20  from  the  in 
struciions*  tn  the  book.  SIO  I  A) 
Moon  doggie:  After  reading  Rene's 
book,  NASA  Mooned  America,  I  read 
everything  I  could  hruJ  on  our  Moon 
landings.  I  watched  I  he  videos,  looked 
careful 1\  at  the  photos,  read  the 
astro  naughts*  biographies,  and  talked 
with  some  of  my  readers  who  worked 
for  NASA.  This  book  cites  25  good 
reasons  I  believe  the  whole  Apoll 
gram  had  to  have  been  faked.  S5  (D) 
Mankind's  Extinction  Predictions; 
U  any  one  of  ihe  experts  who  have 
written  books  predicting  a  soon  to- 


come  catastrophe  which  will  virtually 
wipe  us  all  out  are  right,  we're  in 
trouble.  In  this  book  I  explain  about 
the  various  disaster  scenarios,  from 
Nostradamus,  who  says  the  poles  will 
soon  shift,  wiping  out  97%  of  man- 
kind,  to  Sai  Bahat  who  has  recently 
warned  his  followers  to  get  out  of  Ja- 
pan and  Australia  before  March6ih 
this  year.  The  worst  part  of  these  pre- 
dictions i&  the  accuracy  record  of 
some  of  the  experts.  Will  it  be  a  pole 
shift,  a  new  ice  age*  a  massive  solar 
flare,  a  comet  or  asteroid,  or  even 
Y2K?  I'm  getting  ready,  how  ahmii 
you?$5{E> 

Wayne's  Submarine  Adventures  in 
WWII:  Yes,  I  spent  from  1943-1945 
on  a  submarine,  right  in  the  middle 
of  the  war  with  Japan.  We  almost  got 
sunk  several  times,  and  twice  I  was 
in  the  right  place  at  ihe  right  time  lo 
save  the  boat  What's  it  reallv  like  to 
be  depth  charged?  And  w  hat  s  the 
daily  life  aboard  a  submarine  like? 
There  are  some  verv  funny  stories.  If 
you're  near  Mobile,  please  visit  the 
Drum.  $5  (S) 

Improving  State  Government:  Here 
are  24  ways  that  almost  any  state  gov- 
ernment can  cut  expenses  enor- 
mously, while  providing  far  better  ser- 
vices. I  explain  how  any  government 
bureau  or  department  can  be  gotten 
to  cut  it*  expei^es  by  at  least  5UfS  in 
three  years  and  do  it  cooperatively 
and  enthusiastically  I  explain  how,  h\ 
applying  a  new  technology*  the  state 
can  make  it  possible  to  provide  all 
needed  services  without  having  to 
lev\  am  taxes  al  all*  Read  the  botik. 
run  for  your  legislature,  and  let's  get 
busy  making  this  country  work  like 
its  founders  wanted  it  to,  Don't  leave 
this  for  "someone  else"  to  do  io  <  L> 
Travel  Diaries:  You  can  travel  amaz- 
ingly inexpensively  once  you  know 
the  ropes, Enjoy  Sherry  and  my  bud- 
gel  visits  to  Europe.  Russia,  and  a 
bunch  of  other  interesting  places. 
How  about  a  first  class  flight  to 
Munich,  a  rented  Audi,  driving  to  visit 
Vienna,  Krakow  in  Poland  (and  the 
famous  salt  mines),  Prague,  back  to 
Munich,  and  the  first  class  (light  home 
for  two*  all  for  under  S 1 ,000.  Yes. 
when  you  know  how  you  can  trawl 
inexpensively*  and  still  stay  in  first 
class  hotels.  $5  (T) 
Wayne's  Caribbean  Adventures: 
More  budget  travel  stories  -  w  here  I 
visit  the  hams  and  scuba  dive  most  of 
Ihe  islands  of  the  Caribbean.  Like  the 
special  Liat  fare  which  allowed  us  to 
vis  if  1 1  countries  in  2 1  day  s,  wiih  me 
diving  all  but  one  of  the  islands. 
Guadeloupe,  where  ilie  hams  kept  rue 
so  busy  with  parties  I  didn'1  have  time 
to  dive.  S5  (U) 


Silver  Wire:  With  two  3"  pieces  of 
heavy  pure  silver  wire  +  three  9V  bat- 
teries you  can  make  a  thousand  dol- 
lars worth  of  silver  colloid.  What  do 
you  do  with  it?  It  does  what  the  ami 
biolics  do,  but  germs  can't  adapt  to 
it  Use  it  to  gel  rid  of  germs  on  food* 
for  skin  fungus,  warts*  and  even  lo 
drink.  Read  some  books  on  the  uses  of 
silver  colloid,  it's  like  magic,  $15  (Y) 
Classical  Music  Guider&lfal  0J  LOO 
CDs  which  will  provide  you  with  an 
outstanding  collection  of  the  finest 
classical  music  ever  written.  This  is 
what  you  need  to  help  you  reduce 
stress    Classical  music  also  raises 
youngsters'  IQs,  helps  plants  grow 
Lister  and  will  make  you  healthier. 
Just  uairll  you  hear  some  of  GocschahVs 
fabulous  musicl  $5  (Z> 
Kepiints  of  My  Editorials  from  73. 
Grist  I:  50  of  my  best  non-ham  oriented 
editorials  from  before  1997.  S5  (F  > 
Cirtst  II;  50  more  choice  non-ham 
editorials  from  before  1997  S5  tCi 
1997  Editorials:  240  pages.  216  edi- 
torials discussing  health,  ideas  for 
new  businesses,  evciting  new  books 
I've  discovered,  ways  to  cure  our 
country's  more  serious  problems, 
flight  800,  the  Oklahoma  City  bomb- 
ing, more  Moon  madness,  and  so  on 
In  three  $5  volumes  $15  (Gi 
I999,fan-Aug  Editorials:  IBS  pages 
in  two  S5  volumes.  Bringing  you  up 
to  date,  $10  (P) 

Ham -to -Ham  45  of  my  ham -ori- 
ented editorials  These  will  help  you 
bone  up  on  ham  history.  Great  stuff 
for  ham  club  newsletter  filler.  Yes,  of 
course  these  are  controversial.  S5 IQ) 
$1  Million  Sales  Video:  How  to  gen- 
erate extra  million  in  sales  using  PR. 
This  will  be  one  of  the  best  invest- 
ments \  our  business  ever  made  $43 1 V  i 
One  Hour  CW:  Using  this  sneaky 
method  even  you  can  I  earn  the  Morse 
Code  in  one  hour  and  pass  that  dumb 
5  wpm  Tech-Plus  ham  lest.  $5.  (CW) 
Code  Tape  (T5);  This  tape  will  teach 
you  the  letters,  numbers  and  punctua- 


tion you  need  to  know  if  you  are  go- 
ing on  to  learn  the  code  at  13  wpm  or 
20  wpm.  S5  (T5) 

Code  Tape  (TO)  Once  you  know  ihe 
code  for  the  Idlers  (T5)  you  can  go 
immediately  to  copying  1 3  wpm  code 
(using  my  system).  This  should  only 
take  two  or  three  days,  $5  (TI3) 
Cwde  Tape  (T20):  Start  right  out  at 
20  wpm  and  master  it  in  a  weekend 
for  your  Extra  Class  license.  $5  (T20) 
Code  Tape  (T25):  Same  deal.  It 
doesn't  lake  any  longer  to  handle  25 
wpm  as  it  does  13,  Or  use  the  ARRL 
System  &  take  six  months .$5  iT25> 
Wayne  Talks  at  Day  tun;  This  is  a  90- 
minute  tape  of  the  talk  I'd  have  given 
al  the  Dayton,  if  invited.    $5  (Wl ) 
Wayne  Talks  at  Tampa:  This  is  the 
talk  I  gave  at  the  Tampa  Global  Sci- 
ences conference.  I  cover  cold  fusion, 
amateur  radio,  health,  books  you 
should  read,  and  so  on.  S5  (W2| 
Stuff  I  didn't  w  rite,  hut  >uu  need: 
NASA  Mooned  America:  Rene 
makes  an  air-tight  case  that  NASA 
faked  the  Moon  landings.  This  book 
will  convince  even  you.  S25  <R1) 
Last  Skeptic  of  Science:  This  is 
Rene's  book  where  he  debunks  a 
bunch  of  accepted  scientific  beliefs - 
such  as  the  ice  agesT  the  Earth  being 
a  magnet,  the  Moon  causing  the  tides, 
and  eic.  $25  <R2) 

tie  mental  Energy  Subscription;  I 
predict  this  is  yning  in  be  I  lie  largest 
industry  in  the  world  in  about  20-30 
y  ears.  They  laughed  at  me  when  I  pre* 
dieted  the  personal  computer  growth 
in  1975.  PCs  are  now  the  third  larg- 
est industry  in  the  world.  The  elemen- 
tal energy  ground  floor  is  still  wide 
open,  but  then  that  might  mean  giv 
tng  up  watching  ball  earner  and  talk 
shows  on  the  boob  tube.  %M)  for  six 
issues,  (EE).  A  sample  issue  is  $10. 
Three  Gat  to  Talks:  A  prize- w  inning 
teacher  explains  what's  wrong  with 
American  schools  and  why  our  kids 
are  not  being  educated.  Why  are 
Swedish  youngsters,  who  Start  school 
al  7  years  of  age.  leaving  our  kids  in 
the  dust?  Our  kids  are  intentionally 
being  dumbed  down  by  our  school 
system  —  the  least  effective  and  most 
expensive  in  the  tvorld.  S5  (K > 


Radio  Bookshop 

70  Hancock  Road.  Peterborough.  \\\  03458 


Call 


Phone 


J  Name 
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1  Address 
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City-State-Zip  ___ 

licms  Offered  -  use  tenets  or  copy  page  and  mark  honk*  wanted-  Order  local  pins  S3  tfh  in  US.SfiCan 

uss 


-I 


Foreign  orders  £10  v^li  surface  shipping.  Lord  knows  whai  airmail  will  coit  -  make!  j  good  guess* 
Allow  A  weeks  for  delivery  except  foreign,  though  we  uj  lo  gel  root*  otden  shipped  in  a  day  o*  r*a 


MC/Voa  for  orders  over  f  L0.  # 


Expire 


I 


Phone  orders:  6G3-924-0058  •  800-274-7373  •  fax:  603-924-86 1  3 

Yes!  Put  mi*  down  tor  a  year  of  73  for  only  S25  ("a  steal).  Canada  US$32, 
Ll-orci«n_USS44  by  sea,  L'SSd?  b>  air.  Whew! j 
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Go  Mobile,  get  there  m 


Lip  Mounts 


m 


COMET! 


R3720  *  RS-720 
NMO  Multi-adjustable 
lip  mount  up  to  6CT 
antenna  RS-720  NMO 
accepts  an  NMO 
mount 


RS-730  Multi- 
adjustable  heavy  duty 
lip  mount,  up  to  70 
antenna 


Cable  Assemblies  for  Lip  Mounts 


RS-520  Muiti- 
adjustable  lip  mount, 
up  to  45T*  antenna 


GR-5M  Deluxe  trunk  lip 
mount  Rubber  coated  base 
protects  the  vehicles  paint.  All 
stainless  steel  includes  the 
CK-3WI5  deluxe  cable  assem- 
bly to  avid  water  leads/cable 
damage  when  shutting  the  trunk,  Four  large  set  screws 
hold  it  securely  In  place.  Two  offset  washers  adjust  the 
antenna  to  vertical  Gold-plated  SO-23aPL-259 
connectors. 


The  GR-5Ms  smooth 
rounded  corners  make 
an  attractive  stainless 
steel  mount  strong 
enough  to  hold  the 
biggest  antennas. 


CK-3IW5  Deluxe  cable  assembly 
17  length  including  17"  of  RG- 
1 88A/U  for  easy  entry  from  a  lip 
mount  without  causing  water  leak, 
wind  noise  or  coax  damage 
CK-3WI  Deluxe  cable  assembly 
same  as  CK-3M5,  but  9*9"  total 
length 


3D5M  Standard  low  loss  cable 
assembly.  Gold  plated  $0239/ 
PL-259  connectors.  \T  length 
3D4M  Same  as  3D5M, 
but  1  as7  length 


B 


€Mr* 


Got  a  new  truck?  No  problem!  The  hood  or  rear 
doors  are  perfect  for  mounting  an  antenna.  Slide 
the  mount  over  the  lip.  tighten  the  set  screws,  ant 
adjust  it  to  vertical.  No  holes  to  drill,  the  mount  is 
grounded  and  installation  takes  only  a  few  minute 
Choose  the  deluxe  or  standard  cable  assembly  in 
the  length  required. 


CQ-5M  "Quick-dtsconnect" 

ik  lip  mount.  Rubber 
coasted-base  protects  the 
vehicles  paint  Includes  the 
CK-3M5  deluxe  cable 
assembly  avoiding  water 
leaks  or  cable  damage  when 
shutting  the  trunk  Gold- 
plated  S0239/PL-259 
connectors. 


COMEFs  newest  and  most  unique  truck  lip  mount, 
the  CQ-5M.  Mounts  to  any  trunk  lid  and  adjusts  to 
vertical  with  two  offset  washers.  The  mount  base      ] 
supports  even  the  largest  dualband  or  HF  antenna,    I 
A}  CQ-5M  trunk  lip  mount  with  COMET  SBB-2 
2M/70cm  antenna. 

B)  Quick-disconnect  lever  releases  the  antenna  and 
connector  for  long  term  storage  in  your  trunk,  to  use 
a  car  wash,  or  theft  prevention. 

C)  The  low  profile  base  is  the  only  thing  that  remains 
when  the  antenna  is  removed,  ready  for  instant 
re-attachment 


Going  mobile  is  easy  with  COMET  product: 
and  there  are  no  holes  to  drill  The  rear 
doors  on  VAN'S  and  SUV's  are  the  perfect 
place  to  mount  an  antenna.  Simply  lift  or 
open  the  rear  door,  slide  your  mount  of 
choice  over  the  lip,  then  tighten  the  set 
screws.  Soft  rubber  protects  the  paint,  and 
the  mount  adjusts  to  vertical.  Installation 
takes  only  a  few  minutes.  The  mount  is 
grounded.the  antenna  is  above  the  roof  lift 
tor  the  best  performance  and  is  still  easily 
reached  if  needed-  Complete  the  system  b\ 
adding  the  standard  or  deluxe  cable 
'assembly  in  the  appropriate  length. 


NCG 


1275  N.  Grove  Street  •  Anaheim  •  California  92806 
(714)  630-4541  *  (800)  962-2B11 

Fax:  (714)  630-7024  •  www. cometantenna.com 
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SB-15  •  Trl-band  52/146/446MHz  w/fold-over 

Gain  &  Wave:  52MHz  OdBfc  1/4  wave  •  146MHz  4.5  dBi  6/8  wave  •  446MHz  7.2dBi  5/S  wave  x  3  *  Length:  58"  •  Conn:  PL-259  •  Max  Pwr:  120W 


>—  ■»■■! 


NEW  BLACK  COLOR 


SBB-7  SBB-7NM0  *  Dual-band  146/446JVIH2  w/foJd-over 

Gain  &  Wave:  146MHz  4.5dBi  6/8  wave  *  446MHz  7.2dBi  5/8  wave  x  3  *  Length:  58'  •  Conn:  SBB-7  PL-259/SBB-7NM0  NMO  *  Max  Pwr  70W 
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NEW  BLACK  COLOR 


SBB-5  SBB-5NM0  *  Dual-band  146  446MHz  w/faid-over 

Gain  &  Wave:  146MHz  2,5dBi1/2  wave  *446MHz  5.5dB?  5/8  wave  x  2  •  Length:  39'  *  Conn:  SBB-5  PL-259/SBB-5NMO  NMO  •  Max  Pwr:  120W 
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tyrfj  7750  •  Dual  -band  146/446MHZ  w/fold-over  *  includes  COMET  exclusive  theft-resistant  lock! 

Gam  &  Wave:  146MHz  2.15dBi  12  wave  •  446MHz  5.5dBi  5/8  wave  x 2  *  Length:  391'  •  Conn  Gold-plated  PL-259  *  Max  Pwr:  200W 


TbtfT  2^*0 "  Dual-band  146/446MH?  w/fold-over  •  Includes  COMET  exclusive  theft-resistant  lock! 

1 46MHz  6/8  wave  4.5dBi  *  446MHz  5/3  wave  x  3  7.2dfli  *  Length;  62  •  Conn:  Gold-plated  PL-259 « 


plated 


Max  Pwr;  150W 
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B-2B  B-20NMO  -'Dual-band  14G/446MHZ  w/fold-cver 

Gain  &  Wave:  146MHz  2,15dBi  1/2  wave  •  446MHz  50d8i  5/8  wave  x  2  •  Length:  30" 
Conn:  B-20  PL-259/B-20NMO  NMO  •  Max  Pwr:  SOW 
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B-10  B-10NM0  *  Dual-band  146/446MHZ  cellular  look-a-like  • 

Gain  &  Wave:  146MHz  OdBi  V4  wave  •  446MHz  2,15dBi  1/2  wave  •  Length:  12' 

Conn:  B-10  PL-259/B-10NMO  NMO  *  Max  Pwr:  SOW 


CA-UHV  •  HF/6M/2M 70an  Mobile  Antenna40/,20/*  1 7/1 5/1 0/6 *2M/70cm  40M  Thru  7Scm! 
Gain  &  Wave:  HF-6M  1/4  wave  •  2M  3.4dBt  5/8  wave  *  70cm  2.1 5dBi  1/2  wave  *  VSWR:  HF 1 .6:1  or  less  •  6M*70cm  t  .5:1  or  less  *  Length:  6T 
Max  Pwr:  HF  120W  SSB  •  6M  200W  SSB/100W  FM  •  2M/70em  100W  FM  •  "L-14  Optional  20M  coil  •  *L-18  Optional  17M  coil 


*  MSG-100BC  *  Dual-hafid  146/446MHZ  w/sprinp  whip  and  fold-over 

Gait!  &  Wave:  146MH2  2.15dBi1/2  wave  ■  446MHz  55dBi  5/8  wave  x  2  •  Length:  39"  *  Conn:  Pt-258  *  Max 
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MSG-110DC  *  Dual-band  14B/446MFI/  w/spring  whip  and  lold-over 
n  &  Wave:  146MHz  3.5d8i1/2  wave  *  44SMHx  6,0fJBt  5/8  wave  x  2  •  Length:  43"  *  Conn:  PL^259  -Max 


w 


o 

o 

Z3 
Z3 


>^ 


■  ■••• '-:-"  ■■     •      -    "■ 


■OJ 


~D 


cn 


3!  5=- 

S3 


cn 


w 


2L  — .  » 


CD 


3 


Q3 
O 

W 


CD 


Q3 

O 

CD 


v*»**k 


The  Kachina  505DSP 
Computer  Controlled  HF 
Transceiver  After  twenty  years 
of  building  commercial 
transceivers  in  Arizona,  Kachina 
has  decided  the  time  is  right  for  a 
new  approach  to  amateur  radio. 
The  Kachina  505DSP  is  nothing 
short  of  a  revolution  in  HF 
transceivers. 

Why  Use  Knobs  if  You  Have 
Windows?  The  old-fashioned 
front  panel  has  become  too 
cluttered  to  be  useful.  Too  many 
knobs,  too  many  buttons. 
Kachinas  505DSP  transceiver 
connects  to  your  computer's 
serial  port  and  is  completely 
controlled  under  Windows".  With 
optional  cables,  the  radio  may  be 
remotely  located  up  to  75  feet 
away  from  your  computer. 
Imagine  combining  a  state-of- 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  an^you'll 
soon  wonder  why  all  radios 
aren't  designed  this  way.  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance* 
heat  sink  temperature,  SWRt 
forward  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/DDS 
Performance  In  addition  to 
100%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSR 
"brick-waif  digital  filtering., 
adaptive  notch  filters  and  digital 
noise  reduction,  combined  with 
low  in-band  IMD  and  high 
signaMo-noise  ratio,  produce  an 


PC  not 

<uded 


excellent  sounding  receiver 
Sophisticated  DSP  technology 
achieves  performance  levels 
unimaginable  in  the  analog 
world.  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phasing-method  algorithms.  The 
RF  compressor  will  add  tote  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth. 
and  the  TX  equalizer  will  allow 
you  lo  tailor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 

Features: 

■  Works  with  any  Computer"  ■ 
Running  Windows  3.1. 95 
or  NT 

Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

IF  Stage  16/24  Bit  Digital 
Signal  Processing  (DSP)  . 

"  II  DSP  Bandpass  Filter  - 
Widths  from  100  Hz  to  3,5 
kHz  (6  kHz  in  AM  Mode)   ' 

Band  Activity  Display  with 
"Point  and  Click* 
Frequency  Tuning 

On-screen  Antenna 
"Smith"  Chart,  Logging 
Software  and  Help  Menus 

Automatic  Frequency 
Calibration  from  WWV  or 
Other  External  Standard 

"Snapshot"  Keys  for 
Instant  Recall  of 
Frequencies  and  Settings 

Optional  Internal  Antenna 
Tuner 


Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
donft  take  our  word  for  it. 
Visit  our  website  at 
http://www.kachina-az.com 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
control  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 
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COMMUNICATIONS,  INC. 

P.O.  Box  1949.  Cottonwood.  Arizona  86326,  U.S.A. 
Fax:  (520)  634  8053,  Tel:  (520)  634-7828 
E-Mail:  sales®  kachina-azxom 


